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
IUYRUJHVSDQQWH%HWRQEUFNHQPLW+RKONDVWHQTXHUVFKQLWWLP=XVWlQGLJNHLWVEH
UHLFKGHV%XQGHVDOV6WDQGDUGEDXZHLVHYRUJHVFKULHEHQ>@

$EE +lQJHEUFNH*UDQG3RQWLQ)ULERXUJ6FKZHL]
>4XHOOH3RVWNDUWH(GLWLRQV/RXLV%XUJ\	&LH/DXVDQQH@
([WHUQH6SDQQJOLHGHUXQG6FKUlJVHLOH VLQGZLFKWLJH7UDJZHUNVHOHPHQWH IUGLH
6WDQGVLFKHUKHLW*HEUDXFKVWDXJOLFKNHLWXQG'DXHUKDIWLJNHLWYRQ%UFNHQ
6HLOHZHUGHQVHLW-DKU]HKQWHQDOVKRFKIHVWH=XJJOLHGHUXQWHUDQGHUHPLQ%UFNHQ
HLQJHVHW]W'XUFKLKUH$QEULQJXQJDXHUKDOEGHV+RKONDVWHQV±LP*HJHQVDW]]X
H[WHUQHQ6SDQQJOLHGHUQ±VLQGVLH]XVlW]OLFK]XVWDWLVFKHQXQGG\QDPLVFKHQ%H
ODVWXQJHQDXFK:LWWHUXQJVHLQIOVVHQDXVJHVHW]WZHOFKHHLQHQJURHQ(LQIOXVVDXI
GLH/HEHQVGDXHUGHU6HLOHXQGJJIDXFKDXIGDVJHVDPWH%DXZHUNKDEHQ'XUFK
LKUHQ$XIEDX8POHQNXQJHQXQG$QNHUVWHOOHQLVWHLQH]XYHUOlVVLJHUHFKQHULVFKH
(UPLWWOXQJGHU/HEHQVGDXHUQLFKWGXUFKIKUEDU>@
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(UVWH,GHHQIU6FKUlJVHLOEUFNHQVLQGDXVGHP-DKUKXQGHUWEHNDQQWZREHL
GDPDOVQRFK(LVHQNHWWHQDOV=XJHOHPHQWHYRUJHVHKHQZDUHQ,P-DKUYHU
ZHQGHWH5LFKDUG/HHVIUGHQ%DXYRQ+lQJHEUFNHQ]XPHUVWHQ0DO'UDKWNDEHO
*XLOODXPH+HQUL'XIRXUIKUWHLQGHQHU-DKUHQGHV-DKUKXQGHUWVV\VWHPD
WLVFKH9HUVXFKHPLW'UlKWHQXQG6HLOHQGXUFK'LHGDUDXVJHZRQQHQHQ(UJHEQLVVH
ZDUHQZHJOHLWHQG IU GLH+lQJHEUFNH*UDQG3RQW LQ)ULERXUJ LQ GHU6FKZHL]
$EELOGXQJZHOFKH±YRPIUDQ]|VLVFKHQ,QJHQLHXU-RVHSK&KDOH\
HUEDXWZXUGH'LH%UFNHZDUPLWHLQHU6SDQQZHLWHYRQPELV]XLKUHP5FN
EDXGLHGDPDOVDPZHLWHVWHQJHVSDQQWH'UDKWVHLOEUFNH(XURSDV6LHEHVWDQG
DXV7UDJVHLOHQPLWMHZHLOV'UlKWHQ'XUFKPHVVHUPP,QGHQIROJHQGHQ
-DKU]HKQWHQZXUGHQLQVEHVRQGHUH LQGHQ86$HLQLJHJURH6HLOEUFNHQJHEDXW
XQWHU DQGHUHP GLH  ±  YRQ -RKQ $XJXVW 5RHEOLQJ XQG VHLQHP 6RKQ
:DVKLQJWRQ5RHEOLQJHUEDXWH%URRNO\Q%ULGJHZHOFKHKHXWHLQ1HZ<RUNQRFK
LQ%HWULHELVW>@
,QGHU%DXODVWGHV%XQGHVEHILQGHQVLFK%UFNHQEDXZHUNH7HLO
EDXZHUNHPLWHLQHU%UFNHQIOlFKHYRQEHU0LRPð6WDQGYRP
'LH%UFNHQIOlFKHKDWVLFKVHLWYHUYLHUIDFKW'LHEHUZLHJHQGH$Q]DKOGHU
%DXZHUNHZXUGHLQ6SDQQEHWRQEDXZHLVHKHUJHVWHOOW'LH%UFNHQIOlFKHGHU%DX
ZHUNHDXV6WDKOXQG6SDQQEHWRQXPIDVVWHWZDGHU*HVDPWIOlFKHDOOHU%U
FNHQGHU%XQGHVIHUQVWUDHQZlKUHQGGHU)OlFKHQDQWHLOGHU6WDKOXQG6WDKOYHU
EXQGEUFNHQMHZHLOVHWZDEHWUlJW>@
Die Dimensionen des deutschen Straßen- und Brückenbaus sind enorm. Das deut-
sche Straßennetz umfasst ca. 650.000 km, die Zahl der Brücken liegt heute bun-
desweit bei ca. 120.000. Das bedeutet, dass im Schnitt etwa alle 5,4 km eine Brü-
cke steht. Das "Brückenvermögen" wird von Fachleuten in Deutschland auf 
80 Mrd. Euro geschätzt. Der Wiederbeschaffungswert der Brücken und Tunnel auf 
deutschen Fernstraßen liegt bei über 40 Mrd. Euro. [80] 
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
$EE $OWHUGHU%UFNHQEDXZHUNHLQ'HXWVFKODQGPLW%UFNHQIOlFKHLQ0LRPð
6WDQG>4XHOOH%$6W@
8UVSUQJOLFKVROOWHQGLHGLHQDFKGHP=ZHLWHQ:HOWNULHJHUULFKWHWHQ6WUDHQEU
FNHQLQ'HXWVFKODQGELV-DKUHKDOWHQ7DWVlFKOLFKKDWVLFKLKUH/HEHQVGDXHU
DEHUYLHOIDFKVWDUNUHGX]LHUW'DVOLHJW]XPHLQHQDQGHU4XDOLWlWGHUYHUZHQGHWHQ
:HUNVWRIIH]XPDQGHUHQDEHUDXFKDQGHQYLHOJU|HUJHZRUGHQHQ(LQZLUNXQJHQ
DXV9HUNHKUVRZLHGHP:LQWHUGLHQVW
1HEHQGHP$EULVVXQG1HXEDXYRQ%UFNHQZLUGKHXW]XWDJHDXFKYLHOHURUWVVD
QLHUW GDPLW GLH %DXZHUNH QRFKZHLWHUH -DKUH GHP VWHWLJZDFKVHQGHQ9HUNHKU
6WDQGKDOWHQN|QQHQ6RZHUGHQ%UFNHQEHLVSLHOZHLVHDXFKPLWH[WHUQHQ6SDQQ
JOLHGHUQQDFKWUlJOLFKYHUVWlUNW+LHUEHLLVWHVZLFKWLJGDVVVRZRKODQGHQ1HXEDX
WHQDOVDXFKDQGHQ]XP7HLOVDQLHUWHQ%HVWDQGVEUFNHQUHJHOPlLJHhEHUSUIXQ
JHQGXUFKJHIKUWZHUGHQXPGLH6WDQGVLFKHUKHLW9HUNHKUVVLFKHUKHLWXQGDXFKGLH
'DXHUKDIWLJNHLWVLFKHU]XVWHOOHQ
=XU hEHUSUIXQJ GHV =XVWDQGHV YRQ ,QJHQLHXUEDXZHUNHQ ZLUG LQ 'HXWVFKODQG
DXFKDQ%UFNHQJHPlGHU',1>@DOOH-DKUHHLQH+DXSWSUIXQJHQ+3
XQGDOOH-DKUHQDFKHLQHU+DXSWSUIXQJHLQHHLQIDFKH3UIXQJ(3GXUFKJHIKUW
'XUFKGLHLPPHUlOWHUZHUGHQGHQ%HVWDQGVEDXZHUNHXQGGHVVWHWLJZDFKVHQGHQ
9HUNHKUVDXINRPPHQVDXIGHQ%XQGHVIHUQVWUDHQNRPPWGHU3UIXQJGHU,QJHQL
HXUEDXZHUNHHLQHLPPHUJU|HUH%HGHXWXQJ]X
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
$EE =XVWDQGVQRWHQ%UFNHQEDXZHUNH6WDQG>@
(LQZHVHQWOLFKHU%HVWDQGWHLOLQGLHVHP4XDOLWlWVPDQDJHPHQWV\VWHPLVWGLHUHJHO
PlLJHXQGIDFKNXQGLJH%DXZHUNVSUIXQJ'LHVJLOWXPVRPHKUGDGLH9HUNHKUV
EHODVWXQJLQGHQOHW]WHQ-DKUHQVWDUN]XJHQRPPHQKDWXQGDXFKZHLWHU]XQHKPHQ
ZLUG>@
,Q$EELOGXQJVLQGGLHSUR]HQWXDOHQ$QWHLOHGHUDOVQLFKWDXVUHLFKHQGEODX
XQGXQJHQJHQGURWHLQJHVWXIWHQ%UFNHQEDXZHUNHDXIJHOLVWHW+LHULVWGHXWOLFK
]XHUNHQQHQGDVVQHEHQGHUUHJHOPlLJHQhEHUSUIXQJGHU%DXZHUNHDXFKGLH
,QVWDQGVHW]XQJ GHU MHZHLOLJHQ 6FKlGHQ HUIROJHQ PXVV XP HLQH ZHLWHUH 9HU
VFKOHFKWHUXQJGHU%HZHUWXQJ]XYHUKLQGHUQ
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
'LHLP5DKPHQGHU+DXSWSUIXQJYHUJHEHQHQ=XVWDQGVQRWHQVLQGIUGLH-DKUH
ELVLQ$EELOGXQJGDUJHVWHOOW1HEHQGHPGHXWOLFKHQ5FNJDQJLQ
GHQ%HUHLFKHQVHKUJXWELVJXWJLEWHVHLQHQVWDUNHQ=XZDFKVLP%HUHLFKDXVUHL
FKHQG1HEHQGHUUHJHOPlLJHQ%DXZHUNVSUIXQJXQGGHQPHLVWHUVWGDUDXVUHVXO
WLHUHQGGXUFK]XIKUHQGHQ6DQLHUXQJVPDQDKPHQLVWDXFKGHU(LQVDW]YRQZHLWH
UHQGHQ%DXZHUNVSUIHUXQWHUVWW]HQGHQ3UIYHUIDKUHQVLQQYROO

$EE =XVWDQGVQRWHQ%DXZHUNVSUIXQJHQ6WDQG>4XHOOH%09,@
:HOWZHLWVLQG6FKlGHQDQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQEHNDQQWPHLVWUH
VXOWLHUHQGLHVHDXV.RUURVLRQLQIROJHYRQ8QGLFKWLJNHLWHQLP%HUHLFKGHU$QNHU
E]Z±LQVEHVRQGHUHEHL6HLOHQ±DXIJUXQGIHKOHQGHPRGHUPDQJHOKDIWHP.RUUR
VLRQVVFKXW]GHVGHU:LWWHUXQJDXVJHVHW]WHQ7HLOVGHV6HLOV8P%HVFKlGLJXQJHQ
GHUH[WHUQHQ6SDQQJOLHGHUE]Z6HLOHIUK]HLWLJIHVWVWHOOHQ]XN|QQHQLVWHVHUIRU
GHUOLFKGLHVHPLQGHVWHQVLP5DKPHQGHU+DXSWSUIXQJHQDOOH-DKUHLQWHQVLY]X
EHUSUIHQ
,QVEHVRQGHUH6FKUlJVHLOHQNRPPWLQQHUKDOEHLQHV%DXZHUNVDXIJUXQGLKUHUH[SR
QLHUWHQ/DJHHLQHEHVRQGHUH%HGHXWXQJ]X1HEHQGHQVWlQGLJZLUNHQGHQ/DVWHQ
JLEW HV LQVEHVRQGHUH DXV 9HUNHKU XQG :LQG HUKHEOLFKH (LQZLUNXQJHQ GLH ]X
/lQJVXQG4XHUVFKZLQJXQJHQIKUHQN|QQHQ%HLGHUhEHUSUIXQJYRQYHUURKU
WHQ6HLOHQZLH]%/LW]HQEQGHOVHLOHQ/%6NDQQHLQHWDWVlFKOLFKH=XVWDQGVHU
IDVVXQJGHU=XJHOHPHQWHPLWWHOVYLVXHOOHU3UIXQJQLFKWHUIROJHQ'HVKDOEZLUG
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JHIRUGHUWGDVVIUMHGHV%DXZHUNHLQ:DUWXQJVKDQGEXFKHUVWHOOWZLUGLQGHPJJI
DOWHUQDWLYH9HUIDKUHQ]XU6HLOSUIXQJIHVWJHOHJWZHUGHQN|QQHQ>@
'LH$XIVWHOOXQJHLQHU3UIPDWUL[LP5DKPHQGHV:DUWXQJVKDQGEXFKHVXQGHLQHU
GDUDXV UHVXOWLHUHQGHQ YROOVWlQGLJHQ hEHUSUIXQJ DOOHU 6HLOH HLQHV %DXZHUNV
LQQHUKDOEYRQ]%-DKUHQZLUGPLWWOHUZHLOHLPPHU|IWHUDQJHZHQGHW'LH(U
JHEQLVVHGLHVHU$UEHLWZHUGHQ]HLJHQGDVVGLHVQLFKWGDV=LHOHLQHU%DXZHUNVSU
IXQJQDFK',1>@VHLQGDUI
 
$EE ,QIROJH.RUURVLRQJHULVVHQHVH[WHUQHV6SDQQJOLHGOLQNVXQG6FKUlJVHLOUHFKWV>@
'HUHUIROJUHLFKH(LQVDW]]HUVW|UXQJVIUHLHU3UIYHUIDKUHQ=I3KlQJWZHVHQWOLFK
PLWGHU$XVZDKOGHVJHHLJQHWHQ9HUIDKUHQV]XVDPPHQ0RQLWRULQJV\VWHPHN|Q
QHQKHOIHQGHQ=XVWDQGGHU%DXZHUNH]XHUKDOWHQ>@
,QGHQOHW]WHQ-DKUHQZXUGHQLQGHQ]DKOUHLFKHQ9HUIDKUHQXQGGHU*HUlWHWHFKQLN
JURH )RUWVFKULWWH JHPDFKW 1HEHQ GHP '%90HUNEODWW Ä$QZHQGXQJ ]HUVW|
UXQJVIUHLHU3UIYHUIDKUHQLP%DXZHVHQ³>@LQGHPIUXQWHUVFKLHGOLFKH%HUHL
FKHGHU%DXZHUNHGLHMHZHLOVP|JOLFKHQ3UIYHUIDKUHQEHVFKULHEHQZHUGHQZXU
GHQ LP 5DKPHQ GLHVHU $UEHLW H[SOL]LW YHUIJEDUH 9HUIDKUHQ ]XU 3UIXQJ GHV
=XVWDQGVYRQH[WHUQHQ6SDQQJOLHGHUQXQG6FKUlJVHLOHQKLQVLFKWOLFKGHU(LJQXQJ
XQGGHU.RVWHQXQWHUVXFKW$QKDQGGHU(UJHEQLVVHZXUGHHLQ9HUIDKUHQHQWZL
FNHOWPLWGHP LQVLWXGHU=XVWDQGH[WHUQHU6SDQQJOLHGHUXQG6HLOHPLWWHOV)UH
TXHQ]DQDO\VHEHZHUWHWZHUGHQNDQQ+LHUEHLVWHKWQLFKWLP9RUGHUJUXQGGHQJH
QDXHQ2UWHLQHU6FKlGLJXQJ]XHUPLWWHOQVRQGHUQXPIHVW]XVWHOOHQREHVDQHLQHP
H[WHUQHQ6SDQQJOLHGE]Z6HLO]XHLQHU6FKlGLJXQJJHNRPPHQLVW
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([WHUQH6SDQQJOLHGHU
6HLOHXQGLKUH(LJHQVFKDIWHQ
 ([WHUQH9RUVSDQQXQJ
'LH H[WHUQH 9RUVSDQQXQJ ZXUGH HUVWPDOV LP -DKU  QDFK HLQHP (QWZXUI
'LVFKLQJHUVLQ'HXWVFKODQGHLQJHVHW]WMHGRFKZXUGHLQGHQGDUDXIIROJHQGHQ
-DKUHQ GLH LQWHUQH LP 9HUEXQG OLHJHQGH 9RUVSDQQXQJ YRUJH]RJHQ >@ ,Q GHQ
HU-DKUHQZXUGHGLHH[WHUQH9RUVSDQQXQJQDFKGHPYHUPHKUWHQ$XIILQGHQ
YRQ WHLOZHLVHQLFKWYHUSUHVVWHQ LQWHUQHQ6SDQQJOLHGHUQZLHGHUDXIJHJULIIHQXQG
ZHLWHUHQWZLFNHOW,Q>@ZXUGH$QIDQJGHUHUGHUWHFKQLVFKH)RUWVFKULWWGHU
H[WHUQHQ6SDQQJOLHGHUGDUJHVWHOOWXQGGLVNXWLHUW
'LH9HUZHQGXQJYRQH[WHUQHQ6SDQQJOLHGHUQLVWVHLW(LQIKUXQJGHUÄ5LFKWOLQLH
IU%HWRQEUFNHQPLW H[WHUQHQ6SDQQJOLHGHUQ³ LP-DKUH IUYRUJHVSDQQWH
%HWRQEUFNHQPLW+RKONDVWHQTXHUVFKQLWWLP=XVWlQGLJNHLWVEHUHLFKGHV%XQGHVDOV
6WDQGDUGEDXZHLVH YRUJHVFKULHEHQ >@ 'LH 5LFKWOLQLH EHJUHQ]W GLH ]XOlVVLJH
6SDQQNUDIW MH6SDQQJOLHGDXIFD01XQGGLH6SDQQJOLHGOlQJHDXIFDP
'LHVH5LFKWZHUWHZXUGHQXDKLQVLFKWOLFKGHU+DQGKDEEDUNHLWXQGVSlWHUHQ(UKDO
WXQJVDUEHLWHQIHVWJHOHJW*HQHUHOOVLQGH[WHUQH6SDQQJOLHGHUVRDQ]XRUGQHQGDVV
GLH1DFKVSDQQEDUNHLWXQGDXFK$XVZHFKVHOEDUNHLWGHU6SDQQJOLHGHUVLFKHUJHVWHOOW
LVW 8QWHU KDOEHU 9HUNHKUVODVW PXVV HLQ EHOLHELJHV 6SDQQJOLHG SUR 6WHJ DXVJH
WDXVFKWZHUGHQN|QQHQ'LHVJLOWDXFKIUGLH0LVFKEDXZHLVH'HU+|FKVWDEVWDQG
GHU6SDQQJOLHGVWW]XQJHQ8POHQNVWHOOHQ$QNHUVWHOOHQZXUGHDXIPIHVWJH
OHJW>@
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
$EE $Q]DKO7HLOEDXZHUNHPLWH[WHUQHU9RUVSDQQXQJ6WDQG>4XHOOH%$6W@
$OV9RUWHLOH GHU H[WHUQHQ6SDQQJOLHGHUZHUGHQPHLVW.RQWUROOLHUEDUNHLW1DFK
VSDQQP|JOLFKNHLW VRZLH $XVWDXVFKEDUNHLW JHQDQQW ([WHUQH 6SDQQJOLHGHU ±
HLJHQWOLFKQXUGLH+'3(+OOURKUH±N|QQHQDXIGHUIUHLHQ/lQJH]ZLVFKHQ$Q
NHUXQGRGHU8POHQNVWHOOHQYRQDXHQYLVXHOOEHJXWDFKWHWZHUGHQ,QZLHZHLW
HLQHhEHUSUIXQJLP%HUHLFKGHUIUHLHQ/lQJHVRZLHGHU$QNHUXQG8POHQNVWHO
OHQP|JOLFKLVWZLUGLP5DKPHQGLHVHU$UEHLWQRFKHUOlXWHUW
'LH9HUDQNHUXQJKDWGLH$XIJDEHGLH.UlIWHGHV6SDQQJOLHGHVDXIGHQ%HWRQ]X
EHUWUDJHQ6LHHUIROJWEHL'UDKWVSDQQJOLHGHUQEHU6WDXFKN|SIFKHQ 6SDQQYHU
IDKUHQ 6863$'UDKW (; XQG EHL /LW]HQVSDQQJOLHGHUQ EHU .HLOH XQG /RFK
VFKHLEH
%HLGHQ6SDQQJOLHGYHUDQNHUXQJHQXQWHUVFKHLGHWPDQ]ZLVFKHQ6SDQQXQG)HVW
DQNHU$P6SDQQDQNHUZHUGHQGLH/LW]HQE]Z'UlKWHJHVSDQQWXQGN|QQHQJJI
DXFKQDFKJHVSDQQWZHUGHQ$P)HVWDQNHUVLQGGLH/LW]HQ'UlKWHEHLP6SDQQHQ
EHUHLWVYHUDQNHUW-HQDFK6SDQQJOLHGYHUODXIXQGOlQJHZHUGHQGLH6SDQQJOLHGHU
HLQE]ZEHLGVHLWLJYRUJHVSDQQW(LQHEHLGVHLWLJH9RUVSDQQXQJUHGX]LHUWGLH9HU
OXVWHDXV5HLEXQJXQGHUP|JOLFKWHLQHQJOHLFKPlLJHUHQ6SDQQNUDIWYHUODXIEHU
GLH6SDQQJOLHGOlQJH
Ϭ
ϮϬ
ϰϬ
ϲϬ
ϴϬ
ϭϬϬ
ϭϮϬ
ϭϰϬ
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([WHUQH9RUVSDQQXQJ


$EE $Q]DKO%UFNHQPLWH[WHUQHU9RUVSDQQXQJQDFK%DXMDKUVRZLH(LQEDXMDKUGHU
H[WHUQHQ6SDQQJOLHGHU6WDQG>4XHOOH%$6W@
'LHHUVWHQLQGHXWVFKHQ%UFNHQHLQJHEDXWHQH[WHUQHQ6SDQQJOLHGHUZXUGHQJH
UDGOLQLJYHUOHJW0LWWOHUZHLOHZHUGHQVLH±GHP0RPHQWHQYHUODXIDQJHSDVVW±EHU
GHU6WW]HXQGHLQELV]ZHL0DOLQMHGHP)HOGXPJHOHQNW$QGHU8POHQNXQJZHU
GHQ]XVlW]OLFK]XGHQ9HUDQNHUXQJHQGLH8POHQNNUlIWHYRP6SDQQJOLHG LQGHQ
hEHUEDXEHUWUDJHQ'LH8POHQNNRQVWUXNWLRQHQZHUGHQHQWZHGHULP:HUNYRU
JHIHUWLJWRGHU]XVDPPHQPLWGHPUHVWOLFKHQhEHUEDXLQ2UWEHWRQEDXZHLVHHUVWHOOW
'XUFKHLQ$XVVSDUXQJVURKUZLUGVSlWHUGDV6SDQQJOLHGJHIKUW

$EE *HRPHWULHQHLQHU8POHQNVWHOOH>@

Ϭ
ϮϬ
ϰϬ
ϲϬ
ϴϬ
ϭϬϬ
ϭϮϬ
ϭϰϬ
ϭϲϬ
ϭϴϬ
dĞŝůďĂƵǁĞƌŬĞŵŝƚĞǆƚĞƌŶĞƌsŽƌƐƉĂŶŶƵŶŐŶĂĐŚĂƵũĂŚƌ
dĞŝůďĂƵǁĞƌŬĞŵŝƚĞǆƚĞƌŶĞƌsŽƌƐƉĂŶŶƵŶŐŶĂĐŚŝŶďĂƵũĂŚƌĞǆƚĞƌŶĞƌ^ƉĂŶŶŐůŝĞĚĞƌ
'D
D D
'D
'D'D
6FKHFNNDUWHQWHVW
3DSLHU%OHFKVWUHLIHQRl
WURPSHWHQI|UPLJH
$XIZHLWXQJ
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

'LHHUVWHQLQGHXWVFKHQ%UFNHQHLQJHEDXWHQH[WHUQHQ6SDQQJOLHGHUZXUGHQJH
UDGOLQLJYHUOHJW0LWWOHUZHLOHZHUGHQVLH±GHP0RPHQWHQYHUODXIDQJHSDVVW±EHU
GHU6WW]HXQGHLQELV]ZHL0DOLQMHGHP)HOGXPJHOHQNW$QGHU8POHQNXQJZHU
GHQ]XVlW]OLFK]XGHQ9HUDQNHUXQJHQGLH8POHQNNUlIWHYRP6SDQQJOLHG LQGHQ
hEHUEDXEHUWUDJHQ'LH8POHQNNRQVWUXNWLRQHQZHUGHQHQWZHGHULP:HUNYRU
JHIHUWLJWRGHU]XVDPPHQPLWGHPUHVWOLFKHQhEHUEDXLQ2UWEHWRQEDXZHLVHHUVWHOOW
'XUFKHLQ$XVVSDUXQJVURKUZLUGVSlWHUGDV6SDQQJOLHGJHIKUW
$QGHQ8POHQNVWHOOHQPXVVGDUDXIJHDFKWHWZHUGHQGDVVGDV6SDQQJOLHGEHLP
$XVWULWWDXVGHU8POHQNXQJQLFKWDP8POHQNVDWWHODQOLHJWXQGJHNQLFNWZLUG$Q
GLHVHQ6WHOOHQNDQQHVVRQVW]X6FKlGHQDP+OOURKUNRPPHQVRGDVVGHU.RUUR
VLRQVVFKXW] QLFKWPHKU DXVUHLFKHQG LVW'D]X NRPPW HVZHQQ GLH WDWVlFKOLFKH
6SDQQJOLHGODJHOHLFKWYRQGHUEHUHFKQHWHQDEZHLFKWZDVEHLP%HWRQLHUHQDXIGHU
%DXVWHOOHNDXPYHUPLHGHQZHUGHQNDQQ'HVKDOEPVVHQGLHgIIQXQJHQLP8P
OHQNVDWWHODQEHLGHQ(QGHQXPPLQGHVWHQVDXIJHZHLWHWZHUGHQ$EELOGXQJ
,Q$EELOGXQJVLQGYHUVFKLHGHQH$XVIKUXQJVIRUPHQYRQ8POHQNXQJHQGDU
JHVWHOOW'LHJHQDXH$XVELOGXQJGHU8POHQNVWHOOHQLVWLQGHUMHZHLOLJHQ=XODVVXQJ
GHV6SDQQYHUIDKUHQVJHUHJHOW'RUWNDQQDXFKGHUPLQLPDO]XOlVVLJH8POHQNUD
GLXVLQYHUWLNDOHUXQGKRUL]RQWDOHU5LFKWXQJHQWQRPPHQZHUGHQ>@>@>@

$EE $XVIKUXQJVIRUPHQYRQ8POHQNXQJHQ>@
,QGHU3UD[LVNRPPWHVLPPHUZLHGHUYRUGDVVGLH6SDQQJOLHGHUDPhEHUJDQJYRQ
GHUIUHLHQ/lQJHLQGLH8POHQNVWHOOHDQOLHJHQ'HUDXVGLHVHU]XVlW]OLFKHQXQSODQ
PlLJHQ 8POHQNXQJ UHVXOWLHUHQGH .QLFN NDQQ EHUHLWV EHLP 6SDQQYRUJDQJ ]X
HLQHU%HVFKlGLJXQJGHV+OOURKUHVIKUHQ:HQQVLFKGXUFKlXHUH*OHLWXQJGLHVH
EHVFKlGLJWH6WHOOHGDQQLQQHUKDOEGHU8POHQNVWHOOHEHILQGHWLVWGLHVEHL.RQWURO
OHQQXUGDQQIHVWVWHOOEDUZHQQDXVUHLFKHQGYLHO.RUURVLRQVVFKXW]IHWWDXVWULWWXQG
GLHVYLVXHOOHUNHQQEDULVW
D 9RUJHERJHQHV
 8POHQNHOHPHQW
E 5RWDWLRQVK\SHUEROLVFKH
 'XUFKGULQJXQJ'LDEROR
F *HUDGHV5RKUPLW
 WURPSHWHQI|UPLJHU
 $XIZHLWXQJ
G *HUDGHVJU|HUHV
 5RKUXQG(LQEDXWHLOH
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([WHUQH9RUVSDQQXQJ


$EE ([WHUQH6SDQQJOLHGHULQGHU3ILQ]WDOEUFNH1|WWLQJHQ
 ([WHUQH6SDQQJOLHGHULP%UFNHQEDX
([WHUQH6SDQQJOLHGHUVLQGLP%UFNHQEDXDXHUKDOEGHV%HWRQTXHUVFKQLWWHVXQG
± LQ GHU 5HJHO ± LQQHUKDOE GHU %HWRQXPKOOHQGHQ DQJHRUGQHW +LHUEHL ZLUG
]ZLVFKHQ  XQWHUVFKLHGOLFKHQ 6SDQQJOLHGIKUXQJHQ XQWHUVFKLHGHQ JHUDGOLQLJHU
9HUODXIGUHLHFNVI|UPLJHU9HUODXIXQG WUDSH]I|UPLJHU9HUODXIZREHLPHLVWQXU
QDFKWUlJOLFK DQJHRUGQHWH 6SDQQJOLHGHU HLQHQ JHUDGOLQLJHQ 9HUODXI DXVZHLVHQ
$EELOGXQJ

$EE 6SDQQJOLHGYHUOlXIHEHLH[WHUQYRUJHVSDQQWHQ%UFNHQ
4XHUWUlJHU 6SDQQJOLHG
D*HUDGHJHVWDIIHOW E(LQIDFKXPJHOHQNW
F=ZHLIDFKXPJHOHQNW G=ZHLIDFKXPJHOHQNWJHVWDIIHOW
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

7DE ([WHUQH6SDQQJOLHGHULQ'HXWVFKODQG>@ELV>@
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([WHUQH9RUVSDQQXQJ

,Q'HXWVFKODQG VLQGE]ZZDUHQELV ]XXQWHUVFKLHGOLFKH6SDQQJOLHGW\SHQPLW
HLQHUPD[LPDO ]XOlVVLJHQ9RUVSDQQNUDIW LQ+|KHYRQ HWZD01]XJHODVVHQ
7DEHOOH  :lKUHQG IUKHU DOV )OOPDWHULDO GHU +OOURKUH WHLOZHLVH QRFK
=HPHQWYHUZHQGHWZXUGHNRPPWKHXWHDXVVFKOLHOLFK.RUURVLRQVVFKXW]IHWW]XP
(LQVDW]GDVDXIJUXQGVHLQHU(LJHQVFKDIWHQHLQHQEHVVHUHQ.RUURVLRQVVFKXW]HU
P|JOLFKW
 ([WHUQH6SDQQJOLHGHULQ:LQGHQHUJLHDQODJHQ
%HL:LQGHQHUJLHDQODJHQVLQG6WDKOEHWRQWUPHHWZDIQIELVVHFKV0DOVFKZHUHU
DOV JOHLFK KRKH 6WDKOWUPH XQG ZHLVHQ GHVKDOE JQVWLJHUH 6FKZLQJXQJVHLJHQ
VFKDIWHQXQGJHULQJHUH6FKDOOHPLVVLRQHQDXI%HL7UPHQEHUP+|KHZHU
GHQLQ]ZLVFKHQYHUPHKUW+\EULGWUPHHLQJHVHW]W+LHUEHLZLUGGHUXQWHUH7HLOGHV
7XUPVFDGHU7XUPK|KHDXV6SDQQEHWRQXQGGHUREHUHDXV6WDKOJHIHU
WLJW9HUEXQGHQZHUGHQEHLGH7HLOHGXUFKHLQHQ$GDSWHUDXV6WDKOZDVHLQHYRP
6WDKOWHLOXQDEKlQJLJH+HUVWHOOXQJGHV6SDQQEHWRQVFKDIWVHUODXEW'HU6SDQQEH
WRQWHLOZLUGHQWZHGHULQ2UWEHWRQEDXZHLVHPLW.OHWWHURGHU*OHLWVFKDOXQJRGHULQ
)HUWLJWHLOEDXZHLVHKHUJHVWHOOW+\EULGWUPHKDEHQ)XGXUFKPHVVHUELVPXQG
:DQGGLFNHQGHV6SDQQEHWRQWHLOVYRQELVFP>@>@>@

$EE ([WHUQH6SDQQJOLHGHULQHLQHU:LQGHQHUJLHDQODJH
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

'XUFKGLH9RUVSDQQXQJZLUGHLQHYROOVWlQGLJHhEHUGUFNXQJGHV%HWRQVLP*H
EUDXFKV]XVWDQGHUUHLFKWZRGXUFK5LVVELOGXQJYHUKLQGHUWZLUGXQGHLQHJQVWLJH
G\QDPLVFKH$XVOHJXQJP|JOLFKLVW'LHH[WHUQH9RUVSDQQXQJELHWHWGDEHLHLQLJH
9RUWHLOH'HU.RUURVLRQVVFKXW]ZLUGEHUHLWVLP:HUNPLWWHOV)HWWRGHU:DFKVXQG
+'3(+OOURKUHQDXIJHEUDFKW'LHV LVWZHQLJHUIHKOHUDQIlOOLJDOVHLQH9HUSUHV
VXQJPLW0|UWHOEHLGHULQWHUQHQ9RUVSDQQXQJ([WHUQH6SDQQJOLHGHUODVVHQVLFK
DXIJUXQGGHU=XJlQJOLFKNHLWEHUSUIHQXQGEHL%HGDUIDXVWDXVFKHQ:HLWHUH9RU
WHLOHGLHVHU%DXZHLVHVLQGGLH0|JOLFKNHLW]XHLQHPVSlWHUHQ=HLWSXQNWYRU]XVSDQ
QHQXQGHLQHLQIDFKHU5FNEDXRGHU8PEDX=XGHPIDOOHQGLH+OOURKUHLP%H
WRQTXHUVFKQLWWZHJZDVGLH+HUVWHOOXQJYHUHLQIDFKWXQGGLH4XDOLWlWGHV%HWRQV
HUK|KW'LH6SDQQJOLHGHUZHUGHQDP6WDKODGDSWHUYHUDQNHUWXQGLP)XQGDPHQW
NHOOHUYRUJHVSDQQW
7DE =XODVVXQJHQH[WHUQHU6SDQQJOLHGHUIUGHQ(LQVDW]LQ:LQGHQHUJLHDQODJHQ>@
>@>@>@
6863$'UDKW(;
%%9(1(5&21
7\S(:
%%597&00'.'
'UlKWH /LW]HQ /LW]HQ

 
3P ±N1 3P ±N1 3P ±N1

)U:LQGHQHUJLHDQODJHQYHUZHQGHWHH[WHUQH6SDQQJOLHGHUEHVWHKHQDNWXHOOHQW
ZHGHUDXVHLQ]HOQHQ0RQROLW]HQ%%96\VWHPV*PE+±([WHUQHV/LW]HQVSDQQ
YHUIDKUHQ 7\S (: IU 7UPH YRQ :LQGHQHUJLHDQODJHQ =XODVVXQJVQXPPHU
=>@VRZLH(1(5&21*PE+±([WHUQHV/LW]HQVSDQQYHUIDKUHQ7<3
(:IU7UPHYRQ:LQGHQHUJLHDQODJHQ=XODVVXQJVQXPPHU=>@
RGHU DXV PHKUHUHQ ]XVDPPHQJHIDVVWHQ 0RQROLW]HQ ZLH EHLP 6SDQQJOLHGW\S
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([WHUQH9RUVSDQQXQJ

97&00'E]Z97&00.'=>@GHU%%597,QWHUQDWLRQDO
/WG'LH0RQROLW]HQVLQGKLHUEHLGXUFK6WHJHPLWHLQDQGHUYHUEXQGHQ(LQHZHLWHUH
0|JOLFKNHLW VLQG 'UDKWVSDQQJOLHGHU GHV 7\SV 6863$'UDKW (; =
>@GHU)LUPD'<:,'$*6\VWHPV,QWHUQDWLRQDO*PE+7DEHOOH
,P*HJHQVDW]]XP%UFNHQEDXZHUGHQH[WHUQH6SDQQJOLHGHULQ:LQGHQHUJLHDQOD
JHQQDKH]XYHUWLNDOHQWODQJGHU7XUPZDQGJHIKUW ,QGHU5LFKWOLQLH IU:LQG
HQHUJLHDQODJHQ>@ZLUGJHIRUGHUWGDVVÄ6SDQQYHUIDKUHQGLH]XP9RUVSDQQHQ
YRQ:LQGHQHUJLHDQODJHQYHUZHQGHWZHUGHQ>«@IUGLH9RUVSDQQXQJYRQ7U
PHQ>«@]XJHODVVHQVHLQ³PVVHQ$PZXUGHYRP'HXWVFKHQ,QVWLWXW
IU%DXWHFKQLN',%WXQWHUGHU1XPPHU=>@GDV6SDQQYHUIDKUHQ
GHU)LUPD%%96\VWHPV*PE+DOVHUVWHV6SDQQYHUIDKUHQIU7UPHYRQ:LQG
HQHUJLHDQODJHQ ]XJHODVVHQ $OOH YRU GLHVHP =HLWSXQNW HLQJHVHW]WHQ H[WHUQHQ
6SDQQJOLHGHU LQ +\EULGWUPHQ ZXUGHQ RKQH EDXDXIVLFKWOLFKH =XODVVXQJ HLQJH
EDXW'LH9HUZHQGXQJYRQH[WHUQHQ6SDQQJOLHGHUQRKQH=XODVVXQJIU:LQGHQHU
JLHDQODJHQZDUQXUELV(QGH]XOlVVLJXQWHU%HDFKWXQJHLQ]HOQHU$XIODJHQ
6RGUIHQH[WHUQH6SDQQJOLHGHU]%IUHLQH7HPSHUDWXUELVPD[LPDO&HLQJH
VHW]WZHUGHQ
7DE 7HPSHUDWXUDEKlQJLJHU.XU]]HLW(0RGXOYRQ+'3(LQ1PPð
& & & & & &
     

'LHVH7HPSHUDWXUZLUGMHGRFK±RKQH(LQVDW]YRQ*HJHQPDQDKPHQ±EHL:LQG
HQHUJLHDQODJHQVFKQHOOEHUVFKULWWHQ(UK|KWH7HPSHUDWXUHQIKUHQGD]XGDVVEHL
XPJHOHQNWHQE]ZDQOLHJHQGHQH[WHUQHQ6SDQQJOLHGHUQGLH+OOURKUGLFNHDQGHQ
$QOLHJHSXQNWHQZHLWDXVVWlUNHUDEQLPPW'DVOLHJWDQGHQ0DWHULDOHLJHQVFKDIWHQ
GHV+'3(ZHOFKHVLFKPLWVWHLJHQGHU7HPSHUDWXUlQGHUQ'HU.XU]]HLW(ODVWL
]LWlWVPRGXO EHWUlJW EHL &  1PPð XQG EHL & QXU QRFK  1PPð
7DEHOOH>@
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

'D6SDQQJOLHGHULQ:LQGHQHUJLHDQODJHQRKQH]ZHLWH6FKXW]KOOHHLQJHEDXWZHU
GHQZLUGGHU0RQROLW]HQPDQWHOGLFNHUDXVJHIKUW%HLGHP6SDQQJOLHG7\S(:
GHU)LUPHQ%%9E]Z(1(5&21LVWGDV+OOURKUPLWPPHWZDVGLFNHUDOV
GLH0LQGHVWZDQGGLFNHEHL=XODVVXQJHQIUGHQ(LQVDW]YRQ0RQROLW]HQLP%U
FNHQEDX
 6FKlGHQDQH[WHUQHQ6SDQQJOLHGHUQ
'LH9HUZHQGXQJYRQH[WHUQHQ6SDQQJOLHGHUQLP%UFNHQEDXLVWHLQHYHUJOHLFKV
ZHLVHMXQJH%DXZHLVHGLHYRUDOOHPLQ'HXWVFKODQGHUVWLQGHQHU-DKUHQGHV
OHW]WHQ -DKUKXQGHUWV VWHWLJ ]XQDKP (V JLEW DXFK lOWHUH %UFNHQ PLW H[WHUQHQ
6SDQQJOLHGHUQYRUDOOHP LP$XVODQG%HLGLHVHQVLQGGLHPHLVWHQ6FKlGHQEH
NDQQW,QYLHOHQ)lOOHQVLQGQXUHLQ]HOQH'UlKWHE]Z/LW]HQHLQHV6SDQQJOLHGHV
EHWURIIHQWHLOZHLVHJLEWHVDXFKNRPSOHWWJHULVVHQH6SDQQJOLHGHU$EELOGXQJ
,QGHUYRQELVHUEDXWHQhEHUIKUXQJ LQ*XLOGIRUG VGZHVWOLFKYRQ
/RQGRQZXUGHQ]ZHLZHJHQ.RUURVLRQJHULVVHQHH[WHUQH6SDQQJOLHGHUIHVW
JHVWHOOW'LH.RQWUROOHGHUDQGHUHQ6SDQQJOLHGHU]HLJWHGDVVPHKUHUH6SDQQJOLH
GHU.RUURVLRQVVFKlGHQDXIZLHVHQ$EELOGXQJ'LH6SDQQJOLHGHUZDUHQZlK
UHQG GHU %DXSKDVH QLFKW DXVUHLFKHQG JHJHQ.RUURVLRQ JHVFKW]W XQG DXFK GDV
YHUZHQGHWH)HWWERWLQGHQ(QGEHUHLFKHQNHLQHQDXVUHLFKHQGHQ6FKXW]JHJHQHLQ
GULQJHQGHV:DVVHUZXUGHQLP5DKPHQGHU,QVWDQGVHW]XQJDOOH6SDQQJOLHGHU
HUVHW]W>@>@>@>@
 
$EE =XVWDQGHLQHV6SDQQJOLHGVLP%HUHLFKGHV(QGTXHUWUlJHUVOLQNVJHULVVHQHV6SDQQ
JOLHGGHUhEHUIKUXQJLQ*XLOGIRUGUHFKWV>@
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([WHUQH9RUVSDQQXQJ

,Q >@ZHUGHQPHKUHUH6FKDGHQVIlOOHDQH[WHUQHQ6SDQQJOLHGHUQ LQ)UDQNUHLFK
EHVFKULHEHQ
'LH9DX[VXU6HLQH%UFNHZXUGHJHEDXW,QVJHVDPWNDPHQEHLGHU%UFNH
DFKWH[WHUQH6SDQQJOLHGHUPLWMHZHLOV'UlKWHQ'XUFKPHVVHUPP]XP(LQ
VDW]'LH6SDQQJOLHGHUZXUGHQ±ZLH]XUGDPDOLJHQ=HLWEHL+lQJHEUFNHQEOLFK
±PLW)HWWYRU.RUURVLRQJHVFKW]W-DKUHVSlWHUZXUGHQGDQQLP5DKPHQHLQHU
DXVIKUOLFKHQ,QVSHNWLRQ%UFKHHLQ]HOQHU'UlKWHIHVWJHVWHOOW
 
$EE ,QIROJH.RUURVLRQLP%HUHLFKGHV$QNHUVJHULVVHQHVH[WHUQHV6SDQQJOLHGLQGHU%UFNH
EHUGHQ'XUDQFH)UDQNUHLFKOLQNV9HUDQNHUXQJQDFKGHP$XVEDXUHFKWV>@
%HLGHUHUEDXWHQ&DQ%LD%UFNHZXUGHQ6SDQQJOLHGHUPLW MHZHLOV
'UlKWHQ 'XUFKPHVVHU PP HLQJHEDXW ,P -DKU ZXUGHQ HWZD  JHEUR
FKHQH'UlKWH IHVWJHVWHOOW ZDUHQ HVEHUHLWV 'UlKWHZHOFKH DOOH LQIROJH
.RUURVLRQJHEURFKHQZDUHQVRGDVVGLH%UFNHDEJHULVVHQZXUGH
$XFKEHLMQJHUHQ%UFNHQNDPHV]X6FKDGHQVIlOOHQDQH[WHUQHQ6SDQQJOLHGHUQ
>@'LHIUGHQ9HUNHKUIUHLJHJHEHQH%UFNHEHUGHQ'XUDQFHEHVWHKWDXV
LQVJHVDPW6SDQQJOLHGHUQPLWMHZHLOV/LW]HQ'XUFKPHVVHUPPZHOFKH
LQHLQHPPLW0|UWHOYHUSUHVVWHQ+'3(+OOURKU OLHJHQZXUGHGHU%UXFK
LQIROJH.RUURVLRQHLQHV6SDQQJOLHGHVIHVWJHVWHOOW$EELOGXQJ'XUFKWHLOZHL
VHVgIIQHQGHU+OOURKUHZXUGHQDQHLQLJHQ6SDQQJOLHGHUQLP%HUHLFKGHU$QNHU
)HKOVWHOOHQLP9HUSUHVVP|UWHOIHVWJHVWHOOW
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

'DVIHUWLJJHVWHOOWH6DLQW&ORXG9LDGXNWZXUGHQDFKWUlJOLFKH[WHUQYRU
JHVSDQQWEUDFKHLQHVGHUH[WHUQHQ6SDQQJOLHGHULQIROJH6SDQQXQJVULVVNRU
URVLRQ,QGHUIUGHQ9HUNHKUIUHLJHJHEHQHQ5LYLqUHG¶$ERUG%UFNHIKUWH
GHU%UXFKHLQHVH[WHUQHV6SDQQJOLHGVGD]XGDVVGDV6SDQQJOLHGDQHLQHP(QGH
ELV]XU:LGHUODJHUZDQGKHUDXVJHVFKRVVHQLVWXQGOHW]WHQGOLFKFDPKHUDXVUDJWH
 
$EE 0LG%D\%UFNH86$$XVJHEDXWHVQLFKWYROOVWlQGLJYHUIOOWHVXQG]XP7HLONRU
URGLHUWHVH[WHUQHV6SDQQJOLHGOLQNV>@QLFKWYHUIOOWHU$QNHUEHUHLFKPLW
.RUURVLRQVVFKlGHQUHFKWV>@
,Q*UREULWDQQLHQJLEWHVQXUZHQLJH%UFNHQPLWH[WHUQHU9RUVSDQQXQJ+LHUVLQG
QXU6SU|GEUFKHDQDXHQOLHJHQGHQ6SDQQJOLHGHUQ]ZHLHU%UFNHQDXVGHU$Q
IDQJVSKDVHGHU9RUVSDQQXQJEHNDQQW>@>@
$XVGHQ86$JLEWHVXD%HULFKWHEHUGLHEHLGHQVWDUNJHVFKlGLJWH%UFNHQ1LOHV
&KDQQHOXQG0LG%D\EHLGHQHQE]Z6FKlGHQ IHVWJHVWHOOWZXUGHQ
'LH EHUZLHJHQG LP9HUDQNHUXQJVEHUHLFK DXIJHWUHWHQHQ.RUURVLRQVVFKlGHQ DQ
GHQH[WHUQHQ6SDQQJOLHGHUQIKUWHQ]XPYROOVWlQGLJHQ$XVIDOOHLQ]HOQHU6SDQQ
JOLHGHUDQEHLGHQ%UFNHQ3UREOHPHKLHUEHLZDUHQ0lQJHODQGHU0|UWHOYHUIO
OXQJVRZLH:DVVHUHLQWULWWXQGWHLOZHLVHJHULVVHQH3(+OOURKUH$EELOGXQJ
>@>@>@>@>@
20
6HLOHLP%UFNHQEDX

 6HLOHLP%UFNHQEDX
'LH=XJJOLHGHUYRQ6HLOEUFNHQEHVWHKHQPHLVWDXVNDOWJH]RJHQHQ6WDKOGUlKWHQ
'LH7HFKQLNGHV.DOW]LHKHQVYRQ0HWDOOGUlKWHQLVWEHUHLWVVHLWGHP-DKUKXQGHUW
EHNDQQW'HU'UDKWZLUG KLHUEHL GXUFKPHKUHUH=LHKGVHQ JH]RJHQ GLH LPPHU
NOHLQHUH'XUFKPHVVHUDXIZHLVHQ'XUFKGLH.DOWYHUIRUPXQJHUKlOWPDQHLQH(U
K|KXQJGHU=XJIHVWLJNHLWGHU6WDKOGUlKWH>@

$EE $QODQ%UFNHLQ&KLQD>@
(LQHGHUlOWHVWHQEHNDQQWHQ6HLOEUFNHQLVWGLH$QODQ%UFNH$EELOGXQJ
ZHOFKHLP6GZHVWHQ&KLQDVODXW/LWHUDWXUPLQGHVWHQV-DKUHODQJH[LVWLHUWKDW
%DXPHLVWHUZDU GHU ]XU GDPDOLJHQ=HLW EHUKPWH/L%LQJZHOFKHU EHUHLWV 
Y&KUGDV'RXMLDQJ:HKUJHEDXWKDW'LH%UFNHZXUGHLP/DXIHGHU=HLWPHKU
PDOV HUQHXHUW XQG  ZLHGHU LQ GHQ XUVSUQJOLFKHQ =XVWDQG YHUVHW]W 'LH
*HVDPWOlQJH OLHJW EHL HWZD P 'LH 6SDQQZHLWH GHV JU|WHQ GHU  )HOGHU
EHWUlJWP'LHYRUJHVSDQQWHQ6HLOHZHUGHQLQUHJHOPlLJHQ]HLWOLFKHQ$EVWlQ
GHQ NRQWUROOLHUW XQG ± IDOOV HUIRUGHUOLFK ± QDFKJHVSDQQW E]Z DXVJHZHFKVHOW
>@>@
,P-DKUEHJDQQPLWGHU'VVHOGRUIHU7KHRGRU+HXVV%UFNHLQ'HXWVFKODQG
GHU 6FKUlJVHLOEUFNHQEDX $EELOGXQJ  :lKUHQG IU GLH 6FKUlJVHLO XQG
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

+lQJHEUFNHQ ELV YRU ZHQLJHQ -DKUHQ DXVVFKOLHOLFK YROOYHUVFKORVVHQH 6HLOH
996 YHUZHQGHWZXUGHQ NDPHQ LP$XVODQGPHLVWHQV 3DUDOOHOOLW]HQVHLOH E]Z
3DUDOOHOGUDKWVHLOH]XP(LQVDW]=XU]HLWJLEWHVLQ'HXWVFKODQGPHKUDOVJURH
6WUDHQEUFNHQPLW6HLOHQ>@%HLGHQQHXHVWHQ%UFNHQZHUGHQ/LW]HQEQGHO
VHLOH/%6HLQJHVHW]W$EELOGXQJ
ZXUGHGLH.XUW6FKXPDFKHU%UFNHLQ0DQQKHLPPLW3DUDOOHOGUDKWEQGHOQ
XQGHLQ-DKUVSlWHUGLH0DLQEUFNH+|FKVWLQ)UDQNIXUWPLWSDUDOOHOJHIKUWHQ
'<:,'$**HZLQGHGUlKWHQ KHUJHVWHOOW %HLP %DX GHU %ODXWDOEUFNH  LQ
8OPNDPHQDFKW3DUDOOHOOLW]HQEQGHOYRP7\S'<:,'$*'<1$%RQGPLWMH
ZHLOVYHU]LQNWHQJHZDFKVWHQXQG3(XPPDQWHOWHQ/LW]HQ]XP(LQVDW]
'LHIUGHQ9HUNHKUIUHLJHJHEHQH5JHQEUFNHZLUGPLWWHOV3DUDOOHOOLW
]HQEQGHOQYRP3\ORQKDUIHQI|UPLJDEJHVSDQQW+LHUIUZXUGHQ'<:,'$*
'<1$*ULS6FKUlJVHLOHPLW/LW]HQLQHLQ+'3(+OOURKUPLWHLQHP'XUFK
PHVVHUYRQPPHLQJH]RJHQ
7DE 6HLOGHILQLWLRQHQ>@
/LW]H
(LQ6HLOHOHPHQWEOLFKHUZHLVHEHVWHKHQGDXVHLQHU$QRUGQXQJYRQ
'UlKWHQPLWJHHLJQHWHP4XHUVFKQLWWXQG$EPHVVXQJHQGLHVSLUDOI|UPLJ
XPHLQ=HQWUDOVWFNJHOHJWVLQG
5XQGOLW]HQVHLO
(LQH$QRUGQXQJYRQPHKUHUHQ/LW]HQGLHVSLUDOI|UPLJHLQODJLJRGHU
ODJHQZHLVHXPHLQHQ.HUQ6HLOPLWHLQHU/DJHRGHUHLQ=HQWUDOVWFN
GULOOIUHLHVRGHUSDUDOOHOJHVFKORVVHQHV6HLOJHOHJWVLQG
6SLUDOVHLO
(LQH$QRUGQXQJYRQPLQGHVWHQV]ZHL'UDKWODJHQGLHVSLUDOI|UPLJXP
HLQ=HQWUDOVWFNEOLFKHUZHLVHHLQHQ'UDKWJHOHJWVLQG
2IIHQHV6SLUDOVHLO 6SLUDOVHLOQXUDXV5XQGGUlKWHQ
9ROOYHUVFKORVVHQHV
6SLUDOVHLO
6SLUDOVHLOPLWHLQHUlXHUHQ/DJHYRQYROOYHUVFKORVVHQHQ
='UlKWHQ

bKQOLFKZLHH[WHUQH6SDQQJOLHGHU VLQGDXFK6FKUlJVHLOH IUHL]XJlQJOLFKZREHL
6FKUlJVHLOHGDUEHUKLQDXVGXUFKJHKHQGGHU:LWWHUXQJXQGDQGHUHQ8PZHOWHLQ
IOVVHQDXVJHVHW]WVLQG
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6HLOHLP%UFNHQEDX

9ROOYHUVFKORVVHQH6HLOH 996EHVWHKHQDXV5XQGGUlKWHQXQGPLQGHVWHQV]ZHL
/DJHQ =3URILOGUlKWHQ 6LH ZHUGHQ HLQVFKOLHOLFK 9HUDQNHUXQJ YROOVWlQGLJ LP
:HUNKHUJHVWHOOWXQGHLQEDXIHUWLJ]XU%DXVWHOOHWUDQVSRUWLHUW'LH9HUVHLOXQJHU
IROJWYROONRPPHQPDVFKLQHOO'LHHLQ]HOQHQ'UDKWODJHQZHUGHQKLHUEHLMHZHLOVLQ
XQWHUVFKLHGOLFKH5LFKWXQJHQYHUGULOOW9ROOYHUVFKORVVHQH6HLOHZDUHQIUKHUDXFK
DOVSDWHQWYHUVFKORVVHQH6HLOHEHNDQQW>@
  
$EE 9ROOYHUVFKORVVHQHV6HLO%LOGXQG3DUDOOHOGUDKWXQG3DUDOOHOOLW]HQEQGHO
YOQU>@>@>@>@
/LW]HQEQGHOVHLOHIUKHUDXFK3DUDOOHOOLW]HQEQGHOJHQDQQWlKQHOQYRP$XIEDX
KHUH[WHUQHQ6SDQQJOLHGHUQ6LHEHVWHKHQDXVSDUDOOHOJHIKUWHQ/LW]HQZHOFKHLQ
HLQHP+OOURKUJHIKUWZHUGHQ'LHVHV+OOURKUZLUG±ZLHEHLH[WHUQHQ6SDQQ
JOLHGHUQ ± PLW HLQHU .RUURVLRQVVFKXW]PDVVH YHUIOOW /LW]HQEQGHOVHLOH NDPHQ
HUVWPDOVDQGHULP-DKUHIHUWLJJHVWHOOWHQ5JHQEUFNHLQ6WUDOVXQG]XP(LQ
VDW]$EELOGXQJ
 
$EE 7KHRGRU+HXVV%UFNHLQ'VVHOGRUIOLQNV>4XHOOHZZZJUDVVOLQJGH@
5JHQEUFNHLQ6WUDOVXQGUHFKWV>)RWRJUDI+HQQHU'DPNHZZZIRWROLDGH@
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

'LH9HUELQGXQJYRQ6HLOXQGhEHUEDXHUIROJWEHLYROOYHUVFKORVVHQHQ6HLOHQPLW
WHOVYHUJRVVHQHU9HUDQNHUXQJHQQDFK',1(1>@+LHUIUZLUGGDV6HLO
DQVHLQHQ(QGHQ]XHLQHP6HLOEHVHQDXIJHIlFKHUWXQGLQHLQHU9HUJXVVKOVHPLW
NRQLVFK DXVJHELOGHWHP ,QQHQUDXP SODW]LHUW 'LHVH ZLUG DQVFKOLHHQGPLW HLQHU
0HWDOOOHJLHUXQJYHUJRVVHQ$XFKIURIIHQH6SLUDOVHLOHXQG5XQGOLW]HQVHLOHNDQQ
HLQH9HUDQNHUXQJPLW9HUJXVVYHUZHQGHWZHUGHQ
(EHQIDOOV ]XJHODVVHQ DOV (QGYHUDQNHUXQJ VLQG 3UHVVNOHPPHQ QDFK ',1
(1>@VRZLH3UHVVNOHPPHQDXV6WDKO3UHVVNOHPPHQNRPPHQEHLRI
IHQHQ6SLUDOVHLOHQVRZLH5XQGOLW]HQVHLOHQ]XP(LQVDW]
%HL/LW]HQEQGHOVHLOHQHUIROJWGLH9HUDQNHUXQJZLHEHLH[WHUQHQ6SDQQJOLHGHUQ
PLWWHOVGUHLWHLOLJHUKRFKVFKZLQJIHVWHU.HLOHZHOFKHLQHLQHP$QNHUEORFNYHUDQ
NHUWZHUGHQ>@

.DSSH 5LQJPXWWHU $QGUXFNSODWWH %QGHOXQJVNOHPPH
$QNHUEORFN $XIODJHUSODWWH /LW]HQ +'3(9HUURKUXQJ
.HLOH 'LFKWXQJVVFKHLEHQ $XVVSDUXQJVURKU +'3(hEHUZXUIPXIIH
6WDXFKU|KUFKHQ $EVWDQGKDOWHU $QWL9DQGDOLVPXV5RKU )HVWDQNHU
$EE '<1$*ULS6FKUlJVHLOV\VWHP>@
3DUDOOHOGUDKWEQGHOZXUGHQIUKHUPLWWHOV.OHPPEDFNHQYHUDQNHUWZREHLGLHVH
HQWZHGHUEHZHJOLFKRGHUVWDUUHLQJHEDXWZXUGHQ+LHUEHLZXUGHMHGHU'UDKWHLQ
]HOQJHNOHPPWXQGGLH9HUDQNHUXQJPLWWHOV5HLEXQJVYHUEXQGVLFKHUJHVWHOOW1HX
HUH3DUDOOHOGUDKWEQGHOZHUGHQ±ZLHEHLH[WHUQHQ'UDKWVSDQQJOLHGHUQ±PLWWHOV
DXIJHVWDXFKWHU.|SIFKHQYHUDQNHUW'LH'UlKWHZHUGHQLP%HUHLFKGHU9HUDQNH
UXQJDXIJHIlFKHUWGDGXUFKGHQ.|SIFKHQGXUFKPHVVHUZHOFKHUHWZDGHPID
FKHQ 'UDKWGXUFKPHVVHU HQWVSULFKW GHU OLFKWH $EVWDQG ]ZLVFKHQ GHQ 'UlKWHQ
ZlFKVW>@ 
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6HLOHLP%UFNHQEDX

 6FKlGHQDQ6HLOHQ
,P*HJHQVDW]]XH[WHUQHQ6SDQQJOLHGHUQNRPPHQ6HLOHLQVEHVRQGHUH6FKUlJVHLOH
LP%UFNHQEDXZHLWYHUEUHLWHWHU]XP(LQVDW],QGHU/LWHUDWXUJLEWHVQLFKWYLHOH
,QIRUPDWLRQHQEHU.RUURVLRQVVFKlGHQDQ6HLOHQEHL+lQJHXQG6FKUlJVHLOEU
FNHQDOOHUGLQJVVLQGWHLOVHUKHEOLFKH.RUURVLRQVVFKlGHQDQ6HLOHQYRUKDQGHQ$E
ELOGXQJ>@
,P-DKUZXUGHLQGHU=HLWVFKULIW&LYLO(QJLQHHULQJ>@GHU$UWLNHO&DEOHV
LQWURXEOHYHU|IIHQWOLFKW'LH$XWRUHQNRPPHQQDFK%HJXWDFKWXQJYRQPHKUDOV
GHU +lOIWH GHU HWZD  YRUKDQGHQHQ EHGHXWHQGHQ 6FKUlJVHLOEUFNHQ ]X GHU
6FKOXVVIROJHUXQJ
+DYLQJ LQVSHFWHG PRUH WKDQ KDOI RI WKH ZRUOG
V FDEOH VWD\HG
EULGJHVWKHDXWKRUVVD\PDQ\DUHLQGDQJHURIVXGGHQFROODSVHXQ
OHVVFRUURVLRQSUREOHPVFDQEHVWRSSHG >@
'LH$XWRUHQYHUZHLVHQDXIHLQHJDQ]H5HLKHYRQ6FKUlJVHLOEUFNHQPLW.RUURVL
RQVSUREOHPHQEHLP6SDQQVWDKOXD
 6W1D]DLUH%UFNHLQGHU1lKHYRQ/H+DYUH)UDQNUHLFK(VVLQGGHXW
OLFKH$Q]HLFKHQYRUKDQGHQGDVV6SDQQGUlKWHURVWHQ
 6HYHULQ%UFNHLQ.|OQ.RUURVLRQLP%HUHLFKGHU9HUDQNHUXQJ
 .XUW6FKXPDFKHU%UFNH1RUG%UFNHLQ0DQQKHLP'LHIDVHUYHUVWlUN
WHQ6FKXW]URKUHIUGLH6FKUlJVHLOHZHLVHQYLHOH5LVVHDXIXQGHV]HLJHQ
VLFK5RVWVSXUHQ
6FKZDFKVWHOOHQEHLYROOYHUVFKORVVHQHQ6HLOHQ996VLQGQHEHQPDQJHOKDIWHU%H
VFKLFKWXQJHQDXFK3UREOHPHPLWGHU$EGLFKWXQJXQYHUIOOWH+RKOUlXPH:DVVHU
VWRIIYHUVSU|GXQJGHU6SDQQVWlKOHGXUFKGDVJDOYDQLVFKH9HU]LQNHQVRZLH7HPSH
UDWXUHLQZLUNXQJHQDXIGDVSODVWLVFKH)OOJXWEHLP9HUJLHHQGHV6HLONRSIHV%HL
/LW]HQEQGHOVHLOHQ E]Z 3DUDOOHOGUDKWEQGHOQ VLQG GLH 6FKZDFKVWHOOHQ PHLVW
+RKOUlXPHLQGHQ+OOURKUHQDEHUDXFK0DWHULDOHLJHQVFKDIWHQGHU+OOURKUHVR
ZLH 3UREOHPHPLW GHU $EGLFKWXQJ 5LVVH LP ]HPHQW|VHQ )OOJXW XQG IHKOHQGH
/DQJ]HLWEHVWlQGLJNHLWYRQYHUZHQGHWHQ.OHEHElQGHUQ]XU$EGLFKWXQJ>@
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'LHEHL6FKUlJVHLOHQDXIWUHWHQGHQ.RUURVLRQVDUWHQVLQG
 6DXHUVWRIINRUURVLRQ
 :DVVHUVWRIINRUURVLRQ
 :DVVHUVWRIIYHUVSU|GXQJ
 6SDQQXQJVULVVNRUURVLRQ
)UDOOH$UWHQGHU.RUURVLRQLVWGLH$QZHVHQKHLWYRQ:DVVHUXQG6DXHUVWRIIE]Z
=XJVSDQQXQJHQLP6WDKOHUIRUGHUOLFK%HLGHU6DXHUVWRIINRUURVLRQELOGHWVLFKDXI
JUXQGGHUFKHPLVFKHQ5HDNWLRQGHV6WDKOVPLWHLQHUHOHNWURO\WLVFKHQ/|VXQJ]%
JHO|VWHU 6DXHUVWRII LQ :DVVHU GHU VRJHQDQQWH 5RVW 2[LGDWLRQ +LHUEHL ZLUG
GXUFKGLH5RVWELOGXQJGHUPHWDOOLVFKH4XHUVFKQLWWUHGX]LHUW0DQJHOWHVDQ6DXHU
VWRIINDQQGHU6WDKODXFKGXUFKGDVYHUPHKUWH9RUKDQGHQVHLQYRQ:DVVHUGXUFK
%LOGXQJ YRQ HOHPHQWDUHP:DVVHUVWRII R[LGLHUHQ :DVVHUVWRIINRUURVLRQ $XFK
KLHUEHLNRPPWHV]XU5RVWELOGXQJ:HQQGHUHOHPHQWDUH:DVVHUVWRIILQGHQ6WDKO
KLQHLQGLIIXQGLHUWVHW]WHUVLFKLP0HWDOOJLWWHUGHV6WDKOVIHVW'LHGDEHLLP*HIJH
HQWVWHKHQGHQLQQHUHQ6SDQQXQJHQIKUHQ]XHLQHU9HUVSU|GXQJGHV0HWDOOV:DV
VHUVWRIIYHUVSU|GXQJ $XV 6SDQQXQJHQ LP 4XHUVFKQLWW UHVXOWLHUHQGH 5LVVH LP
6WDKO EHVFKOHXQLJHQ E]Z HUP|JOLFKHQ GLHVHQ 9RUJDQJ XQWHU 8PVWlQGHQ HUVW
ZHQQ HLQH VFKW]HQGH%HVFKLFKWXQJ EHVFKlGLJW LVW+LHU VSULFKWPDQ GDQQ YRQ
6SDQQXQJVULVVNRUURVLRQ>@>@
9ROOYHUVFKORVVHQH6HLOHVLQGDXFKEHLJU|HUHQ'XUFKPHVVHUQQRFKYHUKlOWQLVPl
LJELHJVDPZDVGHQ7UDQVSRUWHUOHLFKWHUW6LHJHOWHQDOVZHQLJHPSILQGOLFKJH
JHQEHU4XHUSUHVVXQJHQZLH ]% DQ8POHQNVWHOOHQ GD VLFK GLH lXHUHQ 3UR
ILOGUDKWODJHQIOlFKLJJHJHQHLQDQGHUDEVWW]HQN|QQHQ'LHVJLOWDOOHUGLQJVQLFKWIU
GLHLQQHUHQ5XQGGUlKWHGDVLFKGLHVHDQGHQ.UHX]XQJVSXQNWHQ]XQlFKVWSXQNW
I|UPLJEHUKUHQXQGHVGDQQEHLZDFKVHQGHU%HODVWXQJ]X|UWOLFKEHJUHQ]WHUSODV
WLVFKHU9HUIRUPXQJNRPPW ,Q$EELOGXQJ 0LWWH VLQG%UFKH LP ,QQHUHQ
HLQHVYROOYHUVFKORVVHQHQ6HLOV]XHUNHQQHQ'LHQDKHEHLHLQDQGHUOLHJHQGHQ%U
FKHODVVHQYHUPXWHQGDVVHVQDFKGHP%UXFKGHVHUVWHQ'UDKWHVLQIROJH%HZH
JXQJHQ GHU %UXFKUlQGHU XQG 4XHUSUHVVXQJHQ ]X ZHLWHUHQ %UFKHQ LQ GLHVHP
%HUHLFKJHNRPPHQLVWÄ,QIHNWLRQVEUFKH³>@'LHGXUFKGLH4XHUVFKQLWWVPLQ
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GHUXQJUHVXOWLHUHQGH6SDQQXQJVHUK|KXQJLQGLHVHP%HUHLFKEHVFKOHXQLJWGDV$XI
WUHWHQYRQ'UDKWEUFKHQ'LHVHWUHWHQPHLVWLP6HLONRSIE]ZLQGHVVHQXQPLWWHO
EDUHU1lKHDXI>@>@>@
 
$EE ,QIROJH.RUURVLRQJHULVVHQH'UlKWHHLQHV6FKUlJVHLOVOLQNV>@.RUURVLRQDQGHQ
6SDQQGUlKWHQGHU5HVWDXUDQWXQG6KRSSLQJEUFNHLP.DQWRQ$DUJDXUHFKWV>@
,Q'HXWVFKODQGZXUGHQ.RUURVLRQVVFKlGHQDQGHQ6HLOHQPHKUHUHU6FKUlJVHLOXQG
+lQJHEUFNHQIHVWJHVWHOOW>@>@>@
$QGHU.|KOEUDQGEUFNH+DPEXUJHUEDXWYRQELVZXUGHQVRPDVVLYH
.RUURVLRQVVFKlGHQIHVWJHVWHOOWGDVVEHUHLWVDOOH6HLOHDXVJHWDXVFKWZHU
GHQPXVVWHQ'LHV ODJDQHLQHPXQ]XUHLFKHQGHQ.RUURVLRQVVFKXW]ZlKUHQGGHU
%DX]HLWXQGGHU=HUVW|UXQJGHVLQQHUHQ.RUURVLRQVVFKXW]HVEHLP9HUJLHHQGHU
6HLON|SIHVRZLHGHP6DO]HLQWUDJLP%HUHLFKGHU)DKUEDKQ>@>@>@>@
>@>@
%HLGHUGHUYRQELVHUULFKWHWHQ5KHLQUFNH/HYHUNXVHQELOGHQYROO
YHUVFKORVVHQH6HLOHHLQ7UDJNDEHOZXUGHIHVWJHVWHOOWGDVVGLH+RKOUlXPH
]ZLVFKHQGHQHLQ]HOQHQ6HLOHQXQJHQJHQGYHUIOOWZXUGHQXQGHVEHUHLWV ]XP
(LQWULWW YRQ DJJUHVVLYHQ )OVVLJNHLWHQ JHNRPPHQ LVW 1DFK $XVLQML]LHUHQ GHU
+RKOUlXPHZXUGHQGLH6HLOH]XVlW]OLFKPLWHLQHUGLFNVFKLFKWLJHQ8PKOOXQJYHU
VHKHQ'LHVHU6FKDGHQIKUWHGD]XGDVVYROOYHUVFKORVVHQH6HLOHQXUHLQ]HOQXQG
QLFKWDOV6HLOSDNHWHLQJHEDXWXQGGLH'UlKWHYHU]LQNWZHUGHQ>@>@
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
$EE ,QQHUVWH 'UDKWODJH HLQHV YROOYHUVFKORVVHQHQ 6HLOV PLW 4XHWVFKVWHOOHQ DQ GHQ .UHX
]XQJVSXQNWHQOLQNV+lXIXQJYRQ%UFKHQLQGHULQQHUHQ.HLOGUDKWODJHHLQHVYROO
YHUVFKORVVHQHQ6HLOV0LWWH%UFKHLP%HUHLFKGHU9HUDQNHUXQJ+lXIXQJYRQ%U
FKHQDP(LQWULWWGHU.HLOGUlKWHLQGLH9HUJXVV]RQHUHFKWV'LHlXHUHQ/DJHQZXUGHQ
MHZHLOVDEJHQRPPHQ>@
'LH5KHLQEUFNH.OHYH(PPHULFKZXUGHYRQELVDOV+lQJHEUFNHPLW
YROOYHUVFKORVVHQHQ 6HLOHQ KHUJHVWHOOW 1HEHQ PHKUIDFK DXFK QDFK NRPSOHWWHP
$XVWDXVFKDXIJHWUHWHQHQJHEURFKHQHQ%RO]HQLQIROJH:DVVHUVWRIIYHUVSU|GXQJGHV
KRFKIHVWHQ6WDKOV±GLH+lQJHVHLOHZXUGHQPLWKRFKIHVWHQ*HZLQGHERO]HQDXIGLH
7UDJVHLOHGHU+lQJHEUFNHJHNOHPPW±NDPHVDXFK]X.RUURVLRQVVFKlGHQDQGHQ
6FKUlJVHLOHQDXIJUXQGQLFKWDXVUHLFKHQGHU$EGHFNXQJGHU9HUDQNHUXQJVEHUHLFKH
>@>@
,Q >@ZHUGHQ.RUURVLRQVSUREOHPHGHUYRQELVZLHGHUDXIJHEDXWHQ
+lQJHEUFNH5KHLQEUFNH5RGHQNLUFKHQEHVFKULHEHQZHOFKHDQGHQ7UDJNDEHOQ
LQGHQ9HUDQNHUXQJVNDPPHUQDXIWUDWHQ'LH9HUDQNHUXQJVNDPPHUQODJHQKLHULP
*UXQGZDVVHUXQWHUGHP+RFKZDVVHUVSLHJHOGHV5KHLQV+LHUNDPHVGXUFK5LVVH
LQGHQ$XHQZlQGHQ]X*UXQGZDVVHUHLQWULWWVRZLHYRQGHU2EHUIOlFKHKHUHEHQ
IDOOV]X:DVVHUHLQWULWW'LHV IKUWH]XHLQHUKRKHQ/XIWIHXFKWLJNHLWXQGIROJOLFK
DXFK]X.RUURVLRQVVFKlGHQDQGHQYROOYHUVFKORVVHQHQ6HLOHQXQGGHU9HUDQNH
UXQJVNRQVWUXNWLRQ>@>@
'LHELVHUEDXWH*URH1DDEEUFNHLQ6FKZDU]HQIHOGPXVVWHGXUFK
HLQHQDFKWUlJOLFKIUHLOLHJHQGH6HLOXQWHUVSDQQXQJYHUVWlUNWZHUGHQ+LHUIUZXU
GHQ  YROOYHUVFKORVVHQH 6HLOH 'XUFKPHVVHU PP YHUZHQGHW ZHOFKH QDFK
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GHP6SDQQHQHLQHQ$QVWULFKHUKLHOWHQ,P5DKPHQHLQHU,QVSHNWLRQZXUGH
HLQ LQIROJH.RUURVLRQJHULVVHQHV6HLO IHVWJHVWHOOW'UHL -DKUH VSlWHUZXUGHQDOOH
6HLOH HUVHW]W%HLP$XVEDXGHU DOWHQ6HLOHZXUGHQDQDOOHQ6HLOHQ'UDKWEUFKH
IHVWJHVWHOOW>@>@
 
$EE *URH1DDEEUFNH.RUURVLRQVVSXUHQLP%HUHLFKGHU'XUFKIKUXQJOLQNV
%UXFKVWHOOHHLQHVNRUURGLHUWHQ6WDKOVHLOV>@
$XVGHU6FKZHL]LVWHLQ6FKDGHQDQ6FKUlJVHLOHQEHNDQQW'LHHUEDXWH5HV
WDXUDQWXQG6KRSSLQJEUFNHLP.DQWRQ$DUJDXZXUGHPLW6HLOHQPLWMHZHLOV
'UlKWHQ 'XUFKPHVVHU PP KHUJHVWHOOW'LH'UlKWHZXUGHQ LQ HLQHP3(
+OOURKUJHIKUWZHOFKHVPLW]HPHQW|VHP)OOJXWYHUSUHVVWZXUGH,QIROJHYRQ
XD7HPSHUDWXUVSDQQXQJHQWVWDQGHQ5LVVHLQGHQ+OOURKUHQZHOFKHLP/DXIHGHU
-DKUHPHKUIDFKDEJHGHFNWZXUGHQ0LWWHOVPDJQHWLQGXNWLYHU3UIXQJZXUGHQLP
-DKU  EHL  6HLOHQ 4XHUVFKQLWWVPLQGHUXQJHQ LQIROJH .RQWDNW E]Z 5HLE
NRUURVLRQIHVWJHVWHOOW%LV]XGHV6WDKOTXHUVFKQLWWVZDUHQJHVFKlGLJW$EELO
GXQJ>@
%HLGHUHU|IIQHWHQ/XOLQJ%UFNHLQ/RXLVLDQD86$JDEHVPHKUIDFK5LVVH
LQ GHQ 3(+OOURKUHQ GLH GD]X IKUWHQ GDVV GLH 6SDQQGUlKWH WHLOZHLVH QHEHQ
IOlFKLJHP$QJULIIDXFKNOHLQH/RFKIUDVWHOOHQDXIZLHVHQ>@>@
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 
$EE 0DQKDWWDQ%UFNHLQ1HZ<RUN$QVLFKWOLQNVXQGJHULVVHQH6SDQQGUlKWH
UHFKWV>@
%HLGHU0DQKDWWDQ%UFNHLQ1HZ<RUN$EELOGXQJNDPHVDXIJUXQGXQ
JQVWLJHU0DWHULDONRPELQDWLRQHQYHU]LQNWHU6SDQQVWDKOXQG(LQKDXVXQJGHV6HLOV
DXV%URQ]HLP%HUHLFKGHU8POHQNXQJ]XJURHQ4XHUVFKQLWWVPLQGHUXQJHQDQ
GHQ'UlKWHQXQGIROJOLFK]XJHEURFKHQHQ'UlKWHQ(VZXUGHQDXFK.RUURVLRQXQG
%UFKHGHU'UlKWHDXIGHUIUHLHQ/lQJHHQWGHFNWPLWHLQHPXQJOHLFKPlLJHQ.RU
URVLRQVDQJULIIXQGSXQNWXHOOHP/RFKIUD>@>@
'LH/DQFH0LWDQ+lQJHEUFNHEHUGHQ0RUXJD)OXVVLP6GHQGHU.DULELN,Q
VHO7ULQLGDGVWU]WHQDFK-DKUHQ6WDQG]HLWLP-DKUHHLQ$EELOGXQJ
:HJHQGHVVHKUODQJHYHUQDFKOlVVLJWHQ8QWHUKDOWHVGHU%UFNHLVWHLQHVGHUREHUHQ
+lQJHVHLOHJHULVVHQ>@>@
$Q GHU YRQ  ELV  HUEDXWHQ 6FKUlJVHLOEUFNH =iUDWH%UD]R /DUJR LQ
$UJHQWLQLHQ ULVV LP1RYHPEHUHLQHVGHU3DUDOOHOGUDKWEQGHO 'UDKWGXUFK
PHVVHUPPRKQH9RUDQNQGLJXQJ1DKH]XDOOH'UlKWHZDUHQHWZDFP
REHUKDOEGHU9HUDQNHUXQJDPhEHUEDXJHULVVHQ(VZXUGHQVWDUNHU.RUURVLRQVDQ
JULIIXQG$Q]HLFKHQYRQ(UPGXQJQDFKJHZLHVHQ>@>@>@
$QGHUELVHUEDXWHQ/XDQJZD%UFNHLQ6DPELDZXUGHEHLGHU,QVSHN
WLRQIHVWJHVWHOOWGDVVGHU6SDQQVWDKOGHU6FKUlJVHLOHDXIJUXQGYRQVLFKDEO|
VHQGHU.RUURVLRQVVFKXW]EHVFKLFKWXQJVWDUNH/RFKNRUURVLRQDXIZLHV>@>@
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  
$EE /DQFH0LWDQ%UFNHEHUGHQ0RUXJD)OXVVLQ7ULQLGDGYRUXQGQDFKGHP(LQVWXU]
>@
'LH/DNH0DUDFDLER%UFNHLQ9HQH]XHODZXUGHKHUJHVWHOOW%HUHLWV
ZXUGHQLP5DKPHQHLQHU,QVSHNWLRQEHUJHEURFKHQH'UlKWHIHVWJHVWHOOW(LQ
-DKU VSlWHUZDUHQGDQQEHUHLWVGUHL6HLOHYROOVWlQGLJJHEURFKHQ(WZD -DKUH
QDFKDXIZlQGLJHP$XVWDXVFKDOOHU6HLOHZDUHQGLHVHDXIJUXQGIHKOHQGHP8QWHU
KDOWEHUHLWVZLHGHULQHLQHPVFKOHFKWHQ=XVWDQG>@>@
,Q-DSDQZRPHLVWZLHLQ*UREULWDQQLHQXQGGHU86$6HLOV\VWHPHPLWHLQHUFKUR
PDWLHUWHQRGHUHSR[LGKDU]EHVFKLFKWHWHQ=LQNVFKLFKWHLQJHVHW]WZHUGHQZXUGHQDQ
YHUVFKLHGHQHQ+lQJHEUFNHQ.RUURVLRQVDQJULIIHDQGHQ7UDJVHLOHQYRUJHIXQGHQ
'LH7UDJVHLOHZXUGHQPLWHLQHU.RUURVLRQVVFKXW]SDVWHYHUVHKHQPLWYHU]LQNWHQ
6WDKOGUlKWHQXPPDQWHOWXQGDEVFKOLHHQGEHVFKLFKWHW'LHVHV6HLOV\VWHPZXUGH
EHUHLWVEHLGHU%URRNO\Q%UFNHDQJHZHQGHW>@>@
 
$EE (UPGXQJVULVVNRUURVLRQOLQNVXQG5HLENRUURVLRQUHFKWVEHLHLQHU/LW]H
.UHX]HPDUNLHUHQGLH6WHOOHQGHU5LVVNHLPELOGXQJ>@>@
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
%HL6FKUlJVHLOV\VWHPHQVSLHOHQ(UPGXQJ(UPGXQJVULVVNRUURVLRQXQG5HLENRU
URVLRQHLQHZLFKWLJHUH5ROOH$EELOGXQJ>@>@>@>@'LHVH(LQ
ZLUNXQJHQZXUGHQLQHLQLJHQ)lOOHQYHUPXWOLFKXQWHUVFKlW]W8PIDQJUHLFKH8Q
WHUVXFKXQJHQ ]XU 9HUEHVVHUXQJ GHV .RUURVLRQVVFKXW]HV DQ 6FKUlJVHLOV\VWHPHQ
VLQGLQ>@EHVFKULHEHQ>@
 0DWHULDOLHQXQGLKUH(LJHQVFKDIWHQ
,P*HJHQVDW]]XYROOYHUVFKORVVHQHQ6HLOHQ996EHVWHKHQ/LW]HQEQGHOVHLOHVR
ZLH3DUDOOHOGUDKWEQGHOXQGH[WHUQH6SDQQJOLHGHUQHEHQGHP6SDQQVWDKOLQ)RUP
YRQ'UlKWHQE]Z/LW]HQ]XVlW]OLFKDXVHLQHP+OOURKUVRZLHGHVVHQ9HUIOOXQJ
PLW .RUURVLRQVVFKXW]IHWW E]Z ZDFKV 'LH+OOURKUHZHUGHQ LQ GHU 5HJHO DXV
+'3(+LJK'HQVLW\3RO\(WK\OHQHKHUJHVWHOOW(LQ$VSHNWGLHVHU$UEHLWLVWGLH
8QWHUVXFKXQJYRQ H[WHUQHQ6SDQQJOLHGHUQ LP%HUHLFK YRQ8POHQNVWHOOHQ $E
VFKQLWWZHVKDOEKLHU]XVlW]OLFKDXI5HLEXQJXQG9HUVFKOHLPHFKDQLVPHQHLQ
JHJDQJHQZLUG
 6SDQQVWDKO
6SDQQVWDKOZLUGLQ)RUPYRQ'UlKWHQXQG/LW]HQWHLOZHLVHDXFKDOV6WlEHHLQJH
VHW]W 'HU IU GLH +HUVWHOOXQJ GHU /LW]HQ E]Z 'UDKWVSDQQJOLHGHU VRZLH GHU
6HLOHYHUZHQGHWH6WDKOPXVVHLQHKRKH)HVWLJNHLWXQGDXVUHLFKHQGJURH'XNWL
OLWlWEHVLW]HQ'LH.HQQ]HLFKQXQJGHU6SDQQVWlKOHHUIROJWLQ'HXWVFKODQGHQWVSUH
FKHQG GHU 6WUHFNJUHQ]H 'HKQJUHQ]H XQG GHU =XJIHVWLJNHLW PLW ]%
6W ,P HXURSlLVFKHQ$XVODQGZLUGPHLVW GLH%H]HLFKQXQJ< IU GLH
=XJIHVWLJNHLWDQJHJHEHQ'LH6WUHFNJUHQ]HLVWGLH6SDQQXQJEHLGHUGHU6SDQQ
VWDKOEHLHLQDFKVLJHUXQGPRPHQWHQIUHLHU=XJEHDQVSUXFKXQJQRFKNHLQHGDXHU
KDIWHSODVWLVFKH9HUIRUPXQJ]HLJW%HLP9RUVSDQQHQPVVHQ6SDQQVWlKOHJURH
'HKQZHJHLPHODVWLVFKHQ%HUHLFKDXIZHLVHQGDHLQ7HLOGHU6WDKOGHKQXQJLQIROJH
GHUSODVWLVFKHQ9HUNU]XQJGHV%HWRQVGXUFK.ULHFKHQXQG6FKZLQGHQZLHGHUDE
JHEDXWZLUG>@
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0DWHULDOLHQXQGLKUH(LJHQVFKDIWHQ

7DE 6SDQQVWDKO>@
 +HUVWHOOXQJVDUW 4XHUVFKQLWWVIRUP 'XUFKPHVVHU *WH
'UDKW
VLHKH',1
(1
YHUJWHW
NDOWJH]RJHQ
IODFK
UXQG
HEHQ
SURILOLHUW
ELVPP
5P
1PPð
/LW]H
VLHKH',1
(1
NDOWJH]RJHQ
RGHU
YHUZXQ
GHQH
'UlKWH
JODWW
SROLHUW
'UDKWELVPP
1HQQGXUFKPHVVHU
ELVPP
5P
1PPð
6WDE
VLHKH',1
(1
ZDUPJHZDO]WJH
UHFNWXQGDQJHODV
VHQ
UXQGPLW
*HZLQGH
JODWW
JHULSSW
ELVPP
5P
1PPð
5P PLWWOHUH=XJIHVWLJNHLW

6SDQQVWDKOLVWDXIJUXQGGHVJHJHQEHU%HZHKUXQJVVWDKOVK|KHUHQ.RKOHQVWRIIJH
KDOWVQLFKWVFKZHLJHHLJQHW>@'LHKRKHQ)HVWLJNHLWHQN|QQHQGXUFK.DOWYHUIRU
PXQJ9HUJWXQJRGHU/HJLHUXQJHUUHLFKWZHUGHQ>@$PEHNDQQWHVWHQLVWGLH
6SDQQGUDKWOLW]HGLHPHLVWDXVVLHEHQYHUVHLOWHQNDOWJH]RJHQHQUXQGHQ(LQ]HOGUlK
WHQPLWHLQHP'XUFKPHVVHUYRQPPYHUZHQGHWZLUG
'DV 6SDQQXQJVGHKQXQJVYHUKDOWHQ YRQ 'UDKWVHLOHQ LVW QLFKWOLQHDU ZREHL GLH
1LFKWOLQHDULWlWEHL/LW]HQVHLOHQVWlUNHUDXVJHSUlJWLVWDOVEHL6SLUDOVHLOHQ,Q$E
ELOGXQJOLQNVLVWGDV9HUKDOWHQHLQHVKRFKIHVWHQ'UDKWVXQGHLQHV/LW]HQVHLOV
GDUJHVWHOOW'LH.XUYHQUHVXOWLHUHQDXVGHPXQWHUVFKLHGOLFKHQ4XHUVFKQLWWVDXIEDX
GHU6HLOH%HUHLWVEHL(UVWEHODVWXQJVWHOOWVLFKEHLP/LW]HQVHLOHLQHJU|HUH'HK
QXQJDOVEHLHLQHPHLQ]HOQHQ'UDKWHLQ+LHUEHLZHUGHQ]XQlFKVWYRUKDQGHQH)UHL
UlXPHLP6HLOJHVFKORVVHQ'DGXUFKNRPPWHV]XHLQHU9HUIHVWLJXQJGHV6HLOVXQG
GHU9HUIRUPXQJVPRGXOQLPPW]X'HV:HLWHUHQUHVXOWLHUWHLQHEOHLEHQGH9HUIRU
PXQJ9HUOlQJHUXQJGHV6HLOVKHUYRUJHUXIHQGXUFK4XHUSUHVVXQJHQGHU(LQ]HO
GUlKWHXQG4XHUGHKQXQJHQGHUVRJHQDQQWH6HLOUHFN(LQVWDELOHV9HUKDOWHQVWHOOW
VLFKHUVWQDFKPHKUHUHQ%HODVWXQJV]\NOHQHLQ'LH$Q]DKOKLHUIUEHQ|WLJWHU=\N
OHQLVWGDEHLDEKlQJLJYRP6HLODXIEDXGHU+HUVWHOOXQJVTXDOLWlWXQGGHP$QOLHIH
UXQJV]XVWDQG>@1XUIUYRUJHUHFNWH6HLOHNDQQGLHYRUDXVVLFKWOLFKH'HKQXQJ
XQWHUJHJHEHQHU/DVW ]XYHUOlVVLJYRUDXVJHVDJWZHUGHQ >@$XVGLHVHP*UXQG
ZHUGHQ± LQVEHVRQGHUH LP%UFNHQEDX±GLH6HLOHYRUGHU0RQWDJHYRUJHUHFNW
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
'LHVHUIROJWLQGHU5HJHOPLWHLQHUEHUPHKUHUH6WXQGHQDXIJHEUDFKWHQ.UDIWGLH
JOHLFKRGHUJU|HUDOVGLH*HEUDXFKVODVWGHV6HLOVLVW>@
 
$EE 6SDQQXQJV'HKQXQJV9HUKDOWHQ±'UDKWXQG/LW]HQVHLOOLQNV>@
YROOYHUVFKORVVHQHV6HLOUHFKWV>@
,Q$EELOGXQJUHFKWVLVWGDV6SDQQXQJV'HKQXQJVYHUKDOWHQIUHLQYROOYHU
VFKORVVHQHV6HLOEHLHUVWPDOLJHU%HODVWXQJDXQGEHLZLHGHUKROWHU%HXQGWHLO
ZHLVHU(QWODVWXQJEGDUJHVWHOOW>@
'HUHODVWLVFKH$QWHLOGHU6HLOGHKQXQJVHW]WVLFKDXVGHUHODVWLVFKHQ'HKQXQJGHU
'UlKWHXQGGHUHODVWLVFKHQ4XHUIHGHUXQJGHU'UDKWODJHQ]XVDPPHQ'LH1LFKWOL
QHDULWlWZLUG]XVlW]OLFKGXUFKGLHVXN]HVVLYH$NWLYLHUXQJGHU(LQ]HOGUlKWHE]Z
'UDKWODJHQYHUVWlUNWZHOFKHZLHGHUXPYRP9HUVHLOXQJVJUDGDEKlQJW
%HL6HLOHQXQWHU'DXHUODVWNRPPWHVQHEHQGHQHODVWLVFKHQXQGEOHLEHQGHQ'HK
QXQJHQ]X.ULHFKYHUIRUPXQJHQ.ULHFKGHKQXQJHQIKUHQ]XHLQHPXQJHZROOWHQ
JU|HUHQ6HLOGXUFKKDQJE]Z]XJHULQJHUHQ6HLOVSDQQXQJHQ'LH'HKQXQJHQLQ
IROJH.ULHFKHQVLQG UHODWLYJHULQJZHUGHQ MHGRFKEHLP$EOlQJHQGHU6HLOHGHV
6HLOVEHUFNVLFKWLJW>@
1LFKWEHODVWHWH'UDKWVHLOHZHLVHQ±ZLHEHUHLWVHUOlXWHUW±HLQQLFKWOLQHDUHV6SDQ
QXQJVGHKQXQJVYHUKDOWHQDXI$XFK6HLOHJOHLFKHU+HUVWHOOXQJXQGJOHLFKHU*U|H
N|QQHQHUVWQDFKHLQHUGHILQLHUWHQ/DVWDXIEULQJXQJPLWHLQDQGHUYHUJOLFKHQZHUGHQ
 H    






>1
P
P
@

V
'U
DK
W
VWlQGLJH/DVW
PD[LPDOH/DVW
$EOlQJ
ODVW
HH. H'
E
HJ
($
V$
(J
VJ
VJS
D
(S
V
D$
DJ
DS
V S
V J
]X
OV
34
0DWHULDOLHQXQGLKUH(LJHQVFKDIWHQ

>@'HVKDOELVWGHU%HJULII(ODVWL]LWlWVPRGXOGHUHLQH:HUNVWRIIXQGNHLQH%DX
WHLONRQVWDQWHEHVFKUHLEWLP=XVDPPHQKDQJPLWGHP'HKQXQJVYHUKDOWHQYRQ6HL
OHQQLFKW]XWUHIIHQGPDQVSULFKWGDKHUEHL6HLOHQYRP9HUIRUPXQJVPRGXO'LHVHU
ZLUGLQGHU5HJHODXV9HUVXFKHQHUPLWWHOWXQGLVWXDDEKlQJLJYRP%HDQVSUX
FKXQJVQLYHDX'HU9HUIRUPXQJVPRGXOZLUGQDFKHLQHUDXVUHLFKHQGHQ$Q]DKOYRQ
/DVWZHFKVHOQEHVWLPPW)DOOVNHLQH3UIUHVXOWDWHYRUOLHJHQGDUIGHU(ODVWL]LWlWV
PRGXOQDFK',1(1]%IU/LW]HQPLW(S 1PPðXQGIU
6WlEHXQG'UlKWHPLW(S 1PPðDOV6FKlW]ZHUWDQJHVHW]WZHUGHQ%HL
GHU %HPHVVXQJ LVW GHU 7HPSHUDWXUDXVGHKQXQJVNRHIIL]LHQW Į7 ǜ& IU
6WDKOGUlKWHXQGIUQLFKWURVWHQGH6WDKOGUlKWHĮ7 ǜ&DQ]XVHW]HQ>@
 +LJK'HQVLW\3RO\HWK\OHQH+'3(
'LHEHLH[WHUQHQ6SDQQJOLHGHUQXQGVHLWHLQLJHQ-DKUHQDXFKEHL6FKUlJVHLOHQHLQ
JHVHW]WHQ+OOURKUHZHUGHQPHLVWDXV+LJK'HQVLW\3RO\(WK\OHQH+'3(±LP
'HXWVFKHQDOV3(+'3RO\HWK\OHQKRKHU'LFKWHEH]HLFKQHW±KHUJHVWHOOW+LHUEHL
KDQGHOWHVVLFKXPHLQHQWHLONULVWDOOLQHQ7KHUPRSODVW%HL7KHUPRSODVWHQVLQGGLH
.HWWHQPROHNOH XQYHUQHW]W HV EHVWHKHQ DOVR NHLQH+DXSWYDOHQ]ELQGXQJHQ ]ZL
VFKHQGHQ0ROHNOHQ'XUFK:lUPH]XIXKUZLUGGLH%HZHJOLFKNHLWGHU.HWWHQJH
VWHLJHUW,QGHU5HJHOVLQG7KHUPRSODVWHO|VOLFKXQGVFKPHO]EDUXQGGDGXUFKDXFK
VFKZHLEDU,P*HJHQVDW]]XPHWDOOLVFKHQ:HUNVWRIIHQKDEHQ3RO\PHUHHLQVWDUN
DXVJHSUlJWHVYLVNRHODVWLVFKHV'HIRUPDWLRQVYHUKDOWHQ'LHVZLUNWVLFKDXIGDVWUL
ERORJLVFKH9HUKDOWHQYRQ3RO\PHU*HJHQVWRII6\VWHPHQDXV%HLHLQHU5HODWLYEH
ZHJXQJZHUGHQDGKlVLYDQGHQEHWUHIIHQGHQ3DUWQHUJHEXQGHQHE]ZPHFKDQLVFK
YHUKDNWH 3RO\PHUVHJPHQWH DXVJHOHQNW =XU %HVFKUHLEXQJ GHV PHFKDQLVFKHQ
'HIRUPDWLRQVYHUKDOWHQVGHUYLVNRHODVWLVFKHQ6WRIIHKDEHQVLFKGLHUKHRORJLVFKHQ
0RGHOOHDOVJHHLJQHWHUZLHVHQGDVLH±EHLJHHLJQHWHU(LQVWHOOXQJGHU)HGHUNRQ
VWDQWH V +RRNHµVFKHV 0RGHOO XQG GHU 'lPSIHUNRQVWDQWH G 1HZWRQµVFKHV
0RGHOOXQG.RPELQDWLRQGHU3DUDPHWHU±GLH5HDOLWlWVHKUJXWZLHGHUJHEHQ'LH
UKHRORJLVFKHQ0RGHOOHZHUGHQPLWGHQ*UXQGHOHPHQWHQ)HGHUHODVWLVFKHV9HU
KDOWHQXQG'lPSIHUYLVNRVHV9HUKDOWHQEHVFKULHEHQ>@
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

$EE *UXQGHOHPHQWH)HGHUXQG'lPSIHUGHUUKHRORJLVFKHQ0RGHOOH>@
+'3(EHVLW]WDXIJUXQGVHLQHUVHKUVFKZDFKHQ9HU]ZHLJXQJHLQHK|KHUH.ULVWDOOL
QLWlW  ELV   XQG K|KHUH 'LFKWH  ELV JFPñ DOV /'3( 'LH
:DVVHUDXIQDKPH XQG :DVVHUGDPSIGXUFKOlVVLJNHLW YRQ 3( VLQG JHULQJ 'LH
'XUFKOlVVLJNHLWIU6DXHUVWRII.RKOHQVlXUHLVWEHWUlFKWOLFKQLPPWMHGRFKPLW]X
QHKPHQGHU'LFKWHDE'LH]XOlVVLJHQPD[LPDOHQ7HPSHUDWXUHQEHLHLQHPNXU]
]HLWLJHQ(LQVDW] OLHJHQ MHQDFK7\SEHLELV&3RO\HWK\OHQ LVWEHVWlQGLJ
JHJHQ:DVVHU6DO]O|VXQJHQ6lXUHQ/DXJHQ$ONRKROHXQG%HQ]LQXQGXQO|VOLFK
LQDOOHQRUJDQLVFKHQ/|VHPLWWHOQXQWHUKDOEYRQ&'XUFKGHQ=XVDW]YRQ2[L
GDWLRQVVFKXW]PLWWHO XQG896WDELOLVDWRUHQ NDQQ 3( DXFK IU GHQ$XHQHLQVDW]
YHUZHQGHWZHUGHQ>@
1HEHQGHUJURHQ6SDQQZHLWHGHUPHFKDQLVFKHQ(LJHQVFKDIWHQEHLGHU0DWHULDO
GHILQLWLRQYRQ.XQVWVWRIIHQVHOEVWLQQHUKDOEHLQHU3RO\PHUIDPLOLH]HLJHQVLHHLQ
YRQGHQEOLFKHQLP%DXZHVHQYHUZHQGHWHQ:HUNVWRIIHQGHXWOLFKDEZHLFKHQGHV
9HUKDOWHQ6RLVWYRUDOOHPGLH$EKlQJLJNHLWGHUPHFKDQLVFKHQ(LJHQVFKDIWHQYRQ
7HPSHUDWXU%HODVWXQJVJHVFKZLQGLJNHLW XQG K|KH VHKU YLHO VWlUNHU DXVJHSUlJW
>@
'DV9HUIRUPXQJVYHUKDOWHQYRQ.XQVWVWRIIHQVHW]WVLFKDXVGUHL7HLOHQ]XVDPPHQ
(LQ HODVWLVFKHU$QWHLO GHU UHYHUVLEHO DOVR ]HLWXQDEKlQJLJ LVW 'LHVHU OlVVW VLFK
GXUFKHLQH)HGHUPLWGHP(0RGXO(GDUVWHOOHQ'HU]ZHLWH7HLOLVWHLQHUHYHUVLEOH
9HUIRUPXQJGLH]HLWDEKlQJLJLVWXQGDOVYLVNRHODVWLVFKE]ZUHOD[LHUHQGEH]HLFK
QHWZLUG'LHVH9HUIRUPXQJUHVXOWLHUWDXVHLQHU0ROHNOXPODJHUXQJZHOFKH]X
HLQHU6WUHFNXQJGHU3RO\PHUNHWWHQIKUW'LH5HYHUVLELOLWlWOlVVWVLFKGXUFKHLQH
)HGHUPLWGHP(0RGXO(UHOGDUVWHOOHQ]XGHU]XU%HUFNVLFKWLJXQJGHU=HLWDE
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
KlQJLJNHLW]XVlW]OLFKHLQYLVNRVHU'lPSIHUPLWGHU9LVNRVLWlWȘUHOSDUDOOHOJHVFKDO
WHWZLUG'HUGULWWH$QWHLOLVWHLQHLUUHYHUVLEOHXQG]HLWDEKlQJLJH9HUIRUPXQJGLH
YLVNRVH9HUIRUPXQJİY'LHVHOlVVWVLFKGXUFKHLQHQYLVNRVHQ'lPSIHUȘGDUVWHO
OHQXQGUHVXOWLHUWDXVHLQHUJHJHQVHLWLJHQ9HUVFKLHEXQJGHU3RO\PHUNHWWHQ$XV
GLHVHQGUHL$QWHLOHQHUKlOWPDQHLQYLVNRHODVWLVFKHV0DWHULDOYHUKDOWHQGDVGXUFK
GDVVRJHQDQQWH%XUJHUV0RGHOOE]Z3DUDPHWHU0RGHOOGDUJHVWHOOWZHUGHQNDQQ
$EELOGXQJEHLGHPGLHGUHL$QWHLOHLQ5HLKHJHVFKDOWHWZHUGHQ

$EE %XUJHUV0RGHOOE]Z3DUDPHWHU0RGHOO>@
'LH*HVDPWYHUIRUPXQJOlVVWVLFKGDPLWEHUHFKQHQ]X>@
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
7DE (LJHQVFKDIWHQYRQ+'3(XQWHU=XJEHDQVSUXFKXQJ>@>@
(0RGXO ±1PPð
6WUHFNVSDQQXQJı6 ±1PPð
'HKQXQJEHL(UUHLFKHQGHU6WUHFNVSDQQXQJİ6 ±
%UXFKGHKQXQJİ% !

$Q8POHQNVWHOOHQZLUGGDV+'3(DXIJUXQGGHU8POHQNNUlIWHGHU6SDQQJOLHGHU
LP%HUHLFK]ZLVFKHQ6SDQQJOLHGXQG6DWWHODXI'UXFNEHDQVSUXFKW,QGHU/LWHUDWXU
ILQGHQVLFKPHLVWQXU:HUNVWRIINHQQZHUWHIUGHQ=XJEHUHLFK'LHVHODVVHQVLFK
QXUXQWHU9RUEHKDOWEHUQHKPHQGHQQGLHPLWWHOV'UXFNYHUVXFKHUPLWWHOWHQ:HUWH
VLQGLP$OOJHPHLQHQK|KHUDOVLP=XJYHUVXFK+LQ]XNRPPWGLH7HPSHUDWXUDE
KlQJLJNHLWGHV9HUIRUPXQJVYHUKDOWHQVGHU.XQVWVWRIIH:HUNVWRIINHQQZHUWHDXV
=XJYHUVXFKHQVLQGLQ7DEHOOH]XVDPPHQJHIDVVW>@
,Q$EELOGXQJLVWGLH7HPSHUDWXUDEKlQJLJNHLWGHV(0RGXOVXQGHLQW\SLVFKHV
6SDQQXQJV'HKQXQJV'LDJUDPP YRQ +'3( GDUJHVWHOOW )U 'UXFNEHDQVSUX
FKXQJYRQ3(ZLUGLQ>@HLQ6SDQQXQJV'HKQXQJV'LDJUDPPDQJHJHEHQ$E
ELOGXQJOLQNV+LHUZHUGHQMHGRFKNHLQHJHQDXHQ$QJDEHQ]XPYHUZHQGH
WHQ0DWHULDOXQGGHQ3UIEHGLQJXQJHQJHPDFKWEHLVSLHOVZHLVH]XU'LFKWHXQG]XU
7HPSHUDWXU6RPLWVLQGGLHVH:HUWHQXUDOV$QKDOWVSXQNWDQ]XVHKHQ
'LHEHLGHQ]HLWDEKlQJLJHQ$QWHLOHGHU9HUIRUPXQJGLHYLVNRVHXQGGLHUHOD[LH
UHQGH9HUIRUPXQJZHUGHQEHL JOHLFKEOHLEHQGHU6SDQQXQJPLW GHU=HLW JU|HU
'LHVZLUGDOV.ULHFKHQEH]HLFKQHW5HOD[DWLRQLVWGHUXPJHNHKUWH)DOOEHLGHPGLH
6SDQQXQJHQEHLJOHLFKEOHLEHQGHU'HKQXQJPLWGHU=HLWDEQHKPHQ%HLGHP)DOO
GDVVVLFKHLQH/LW]HLQHLQ+OOURKUHLQGUFNWNRPPHQEHLGH9RUJlQJH]XVDPPHQ
'HU4XHUGUXFNDXVGHU8POHQNXQJEOHLEW WKHRUHWLVFKEHUGLH/HEHQVGDXHUGHV
6SDQQJOLHGVZHLWJHKHQGJOHLFKVRGDVVPLWGHU=HLWGLH9HUIRUPXQJHQJU|HUGDV
KHLW GLH (LQGUFNXQJHQ WLHIHU ZHUGHQ 'DPLW YHUJU|HUW VLFK MHGRFK GLH$XI
VWDQGVIOlFKHZRGXUFKGLH6SDQQXQJHQDEQHKPHQ>@
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
$EE (0RGXOYRQ+'3(LQ$EKlQJLJNHLWGHU7HPSHUDWXUOLQNVXQG6SDQQXQJV'HK
QXQJV/LQLHUHFKWV>@
'DV]HLWDEKlQJLJH9HUKDOWHQYRQ.XQVWVWRIIHQNDQQPLWWHOV.ULHFKYHUVXFKHUPLW
WHOWZHUGHQ'LHKLHUEHLHUPLWWHOWHQ.XUYHQVLQGDOOHUGLQJVVWDUNDEKlQJLJYRQGHU
7HPSHUDWXUVRZLHGHU+|KHXQG'DXHUGHU%HODVWXQJ,Q>@LVWHLQ9HUVXFKV
VWDQGEHVFKULHEHQXPGLH]HLWDEKlQJLJH=XQDKPHGHU(LQGUFNXQJHQEHLHLQHP
%DQGVSDQQJOLHGXQWHU4XHUGUXFN]XHUPLWWHOQ9HUZHQGHWZXUGHQVLHEHQGUlKWLJH
/LW]HQPLWHLQHP1HQQGXUFKPHVVHUYRQPPðXQGOlQJVKDOELHUWH0RQROLW]HQ
KOOHQPLW HLQHU $XVJDQJVZDQGVWlUNH YRQ PP0LW XQWHUVFKLHGOLFK JURHQ
4XHUSUHVVXQJHQZXUGHGLH6WDXFKXQJGHU+OOHEHUGLH=HLWXQWHUVXFKW9HUVXFKH
ZXUGHQIU4XHUSUHVVXQJHQYRQXQGGXUFKJHIKUW+LHUEHLHQW
VSULFKWGLH4XHUSUHVVXQJYRQHLQHUPD[LPDOHQ9RUVSDQQXQJGHVJU|WHQ
6SDQQJOLHGVYRQN1EHLHLQHP8POHQNUDGLXVYRQP'DUDXVUHVXOWLHUW
HLQH4XHUSUHVVXQJ]ZLVFKHQXQWHUHP%DQGXQG6DWWHOYRQN1P%HLHLQHP
%DQG DXV YLHU /LW]HQ ZLUNW VRPLW DXI HLQH HLQ]HOQH /LW]H HWZD HLQ 9LHUWHO GHU
JHVDPWHQ 4XHUSUHVVXQJ DOVR N1P 'LH 'DXHU GHV 9HUVXFKV EHWUXJ 
6WXQGHQ 1DFK (QWODVWXQJ ZXUGHQ GLH0HVVXQJHQ QRFK  6WXQGHQ IRUWJHIKUW
=XVlW]OLFKZXUGHGHU(LQIOXVVXQWHUVFKLHGOLFKHU8PJHEXQJVWHPSHUDWXUHQXQWHU
VXFKW>@
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@=HLW
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Die Ergebnisse der Kriechversuche aus [118] sind die in Abbildung 2-25 (rechts) 
dargestellten Kurven, die die mittlere Stauchung der Monohüllen über die Zeit so-
wie das Ausdehnen innerhalb der ersten zwei Stunden nach Entlastung angeben. 
Die Kriechkurve für HDPE in [39] zeigt ein langsameres Abklingen des Kriechens. 
Hierbei handelt es sich vermutlich um Zugversuche.  
Aus den Versuchen wurden Stauchungsraten ermittelt, welche sich aus dem Ver-
hältnis der Stauchungsdifferenz und dem Zeitschritt bilden lassen [118]: 
 
d
dt t
H 'HH   
'  
(2-2) 
Für die ermittelten Stauchungsraten wird zur Glättung der Kurven folgender An-
satz verwendet [118]:  
 
nA tH    (2-3) 
Die Stauchungsrate setzt sich aus dem Faktor A zur Berücksichtigung des Einflus-
ses des Spannungsniveaus und dem Exponenten n in Abhängigkeit von der Zeit t 
zusammen. Der Exponenten n wird mit Werten zwischen 0,8 und 1,0 angesetzt. 
[118] Dieser Ansatz wurde auch für die numerischen Untersuchungen in Abschnitt 
6.1 verwendet. 
0DWHULDOLHQXQGLKUH(LJHQVFKDIWHQ

 .RUURVLRQVVFKXW]
 ([WHUQH6SDQQJOLHGHU
'HU.RUURVLRQVVFKXW]EHVWHKWKHXW]XWDJHEHLH[WHUQHQ6SDQQJOLHGHUQDXVHLQHP
.RUURVLRQVVFKXW]V\VWHPPLW HLQ E]Z ]ZHL+OOURKUHQZHOFKHPLW.RUURVLRQV
VFKXW]IHWWYHUIOOWVLQG,P/DXIHGHU=HLWZXUGHQYHUVFKLHGHQH.RUURVLRQVVFKXW]
IHWWHIUGHQ(LQVDW]EHLH[WHUQHQ6SDQQJOLHGHUQ]XJHODVVHQ%HLP6SDQQYHUIDKUHQ
6863$'UDKW(;]XP%HLVSLHOZXUGHEHLGHUHUVWHQ=XODVVXQJ>@OHGLJ
OLFK'HQVR-HWDOV.RUURVLRQVVFKXW]IHWWDXIJHIKUW,P-DKUZXUGHGLHVGDQQ
XP3HWUR3ODVW>@XQGXP9DVHOLQH)&>@HUJlQ]W,QHLQLJHQ=X
ODVVXQJHQLVWGDV.RUURVLRQVVFKXW]IHWWQLFKWJHQDXHUDQJHJHEHQ*HQHUHOOZLUGLQ
GHQ=XODVVXQJHQGDUDXI YHUZLHVHQ GDVV GLH.RUURVLRQVVFKXW]PDVVHQ GHQ EHLP
',%WKLQWHUOHJWHQ5H]HSWXUHQHQWVSUHFKHQPVVHQ
'DV.RUURVLRQVVFKXW]IHWWZLUGEHLQDKH]XDOOHQPLW)HWWYHUIOOWHQH[WHUQHQ6SDQQ
JOLHGHUQVRZLHEHL/LW]HQEQGHOVHLOHQXQG3DUDOOHOGUDKWEQGHOQEHUHLWVLP:HUN
DXIJHEUDFKW /HGLJOLFK EHLP H[WHUQHQ 6SDQQYHUIDKUHQ %%9 7\S( ZLUG GDV
+'3(5RKUHUVWLQGHU%UFNHPLWKHLHP.RUURVLRQVVFKXW]IHWW9DVHOLQH)&
YHUIOOW>@>@+LHUIUZHUGHQHQWODQJGHV+OOURKUHV±ZLHEHLLQWHUQHQLP
9HUEXQGOLHJHQGHQ6SDQQJOLHGHUQ±(QWOIWXQJV|IIQXQJHQDQJHEUDFKWGDPLWGLH
/XIWHQWZHLFKHQNDQQXQGXPVLFKHU]XVWHOOHQGDVVGDV+OOURKUEHUGLHJHVDPWH
/lQJHPLW)HWWYHUIOOWLVW
$OV0DWHULDOIUGLH+OOURKUHZLUGKHXW]XWDJHPHLVW+'3(YHUZHQGHW'LHVLVW
MHGRFK QLFKW XQEHGLQJW HUIRUGHUOLFK GD VLFK GLH $QJDEHQ LQ GHQ =XODVVXQJHQ
KLHU]XLP/DXIGHU=HLWDXFKHWZDVJHlQGHUWKDEHQZLH]%EHLP%DQGVSDQQJOLHG
97&00'=XODVVXQJ= ZDUHQ ODXW=XODVVXQJQRFK ]ZHL DXI
H[WUXGLHUWH+'3(+OOURKUHHUIRUGHUOLFK>@VHFKV-DKUHVSlWHUZDUHQHVQXU
QRFK3(+OOURKUH>@XQGVHLWKHLWHVQXUQRFKÄLP:HUNDXIJHEUDFKWHV
.RUURVLRQVVFKXW]V\VWHPPLW+OOURKUHQ³>@
 9ROOYHUVFKORVVHQH6HLOH996
)U YROOYHUVFKORVVHQH 6HLOH LVW HLQ IXQNWLRQLHUHQGHU .RUURVLRQVVFKXW] lXHUVW
ZLFKWLJ 'HU .RUURVLRQVVFKXW] ZLUG GXUFK GDV .RQVWUXNWLRQVSULQ]LS PLW HLQHU
ZHLWJHKHQG JHVFKORVVHQHQ 2EHUIOlFKH VRJHQDQQWH ='UlKWH LQ GHQ lXHUHQ
41
.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

/DJHQ XQG GXUFK GLH )HXHUYHU]LQNXQJ GHU 'UlKWH GHP 6HLOYHUIOOPLWWHO XQG
HLQHPlXHUHQ.RUURVLRQVVFKXW]JHZlKUOHLVWHW%HLQHXHUHQ%UFNHQZXUGHQGLH
='UlKWHLQGHQEHLGHQlXHUHQ/DJHQPLWHLQHU=LQN$OXPLQLXP/HJLHUXQJEHU
]RJHQ*DOIDQ9HU]LQNXQJ±QLFKW]XYHUZHFKVHOQPLWGHUQLFKW]XOlVVLJHQJDO
YDQLVFKHQ9HU]LQNXQJ>@
=XU9HUIOOXQJGHULQQHUHQ+RKOUlXPHEHLYROOYHUVFKORVVHQHQ6HLOHQZHUGHQ6HLO
YHUIOOPLWWHOHLQJHVHW]W'LHVHZHUGHQEHUHLWVEHLP9HUVHLOHQKLQ]XJHJHEHQ$OV
6HLOYHUIOOPLWWHOZXUGHIUKHUEHUHLQHQJURHQ=HLWUDXPJHVXQGKHLWVEHGHQNOL
FKH/HLQ|O%OHLPHQQLJHYHUZHQGHW+HXW]XWDJHZHUGHQPHLVW=LQNVWDXEIDUEHQDXI
38%DVLVYHUZHQGHW$OWHUQDWLYNRPPWO|VXQJVPLWWHODUPHKRFKSLJPHQWLHUWH(LQ
NRPSRQHQWHQ=LQNSDVWH]XP(LQVDW]'HUlXHUH.RUURVLRQVVFKXW]ZLUGPLWWHOV
PHKUODJLJHU %HVFKLFKWXQJ KHUJHVWHOOW 'LHVH EHVWHKW PHLVW DXV HLQHU *UXQG
EHVFKLFKWXQJDXI(SR[LGKDU]EDVLVPLW(LVHQJOLPPHUVRZLH]ZHL=ZLVFKHQXQG
HLQHU'HFNEHVFKLFKWXQJDXI3RO\XUHWKDQEDVLV1DFK(UUHLFKHQGHU+DOWEDUNHLWGLH
VHV%HVFKLFKWXQJVV\VWHPVYRQHWZD-DKUHQPVVHQDOOH%HVFKLFKWXQJHQDXI
ZlQGLJHQWIHUQWXQGQHXDXIJHEUDFKWZHUGHQ(LQHP|JOLFKH$OWHUQDWLYHLVWGDV±
EHUHLWV PHKUIDFK DQJHZHQGHWH ± 8PZLFNHOQ GHU YROOYHUVFKORVVHQHQ 6HLOH PLW
%XW\ONDXWVFKXNElQGHUQ+LHUIUVLQGXPIDQJUHLFKH*HUVWEDXDUEHLWHQQLFKWHUIRU
GHUOLFK>@>@>@
 /LW]HQEQGHOVHLOH/%6
%HL/LW]HQEQGHOVHLOHQZLUGGHU.RUURVLRQVVFKXW]GHU/LW]HQGXUFKGLH)HXHUYHU
]LQNXQJGHU'UlKWHHLQHU3(8PPDQWHOXQJMHGHU/LW]HVRZLHGHU+RKOUDXPYHU
IOOXQJXQGHLQHPlXHUHQ3(+OOURKUJHZlKUOHLVWHW'HU3(0DQWHOZLUG±lKQ
OLFK ZLH EHL H[WHUQHQ 6SDQQJOLHGHUQ ± EHUHLWV LP :HUN QDFK $XIEULQJHQ GHV
.RUURVLRQVVFKXW]ZDFKVHVDXIH[WUXGLHUW'LH/LW]HQEQGHOVHLOHZHUGHQLQGHU5H
JHO±LP*HJHQVDW]]XYROOYHUVFKORVVHQHQ6HLOHQ±LQHLQ]HOQHQ.RPSRQHQWHQDXI
GLH%DXVWHOOHJHOLHIHUWXQGYRU2UWGDQQPRQWLHUW'DV+'3(+OOURKUZLUGDOV
6WDQJHQZDUHDXIGLH%DXVWHOOHJHOLHIHUWXQGZLUGGRUWDXIGLHHUIRUGHUOLFKH/lQJH
YHUVFKZHLW>@>@
 3DUDOOHOGUDKWEQGHO
%HL3DUDOOHOGUDKWEQGHOQZLUGKHXW]XWDJHGHU.RUURVLRQVVFKXW] lKQOLFKZLHEHL
/LW]HQEQGHOVHLOHQKHUJHVWHOOW,QGHQHUQGHVOHW]WHQ-DKUKXQGHUWVZXUGHQGLH
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0DWHULDOLHQXQGLKUH(LJHQVFKDIWHQ

'UlKWHYRU.RUURVLRQJHVFKW]W LQGHPGLH'UDKWEQGHOGXUFK.XQVWVWRIIE]Z
ELHJVDPH%OHFKURKUHXPKOOWXQGGHU+RKOUDXPLQQHUKDOEGHV5RKUHVPLWHLQHU
,QMHNWLRQDXV.XQVWVWRIIYHUIOOWZXUGHZHOFKHQDFK(UKlUWHQHLQHODVWLVFKSODVWL
VFKHV0DWHULDOYHUKDOWHQDXIZHLVW'LH9HUDQNHUXQJZXUGHHEHQIDOOVPLWWHOV.XQVW
VWRIIYHUIOOW VRGDVVGDV+OOURKUGLUHNW LQGLH$QNHUKOVHHLQJHJRVVHQZHUGHQ
NRQQWH(LQHDQGHUH0|JOLFKNHLWZDUGDV'UDKWEQGHOGXUFKHLQ.XQVWVWRIIEDG]X
]LHKHQVRGDVVGLH+RKOUlXPH]ZLVFKHQGHQ'UlKWHQYHUIOOWZDUHQ'LUHNWQDFK
GHP9HUODVVHQGHV.XQVWVWRIIEDGHVZXUGHQGDQQPHKUODJLJ%LQGHQDXV.XQVW
VWRIIJHZHEH XP GLH 'UDKWEQGHO JHZLFNHOW ZHOFKH VLFK PLW GHP HUKlUWHQGHQ
.XQVWVWRIIYHUEXQGHQKDEHQ$QVFKOLHHQGZXUGHGDV%QGHOPLWHLQHP'HFNDQ
VWULFKYHUVHKHQ
%HL.XQVWVWRIIXPPDQWHOXQJLVWHLQH8POHQNXQJDP3\ORQQLFKW]ZHFNPlLJGD
GLH8PPDQWHOXQJLQIROJHGHU4XHUSUHVVXQJHQEHVFKlGLJWZHUGHQNDQQ>@
 5HLEXQJ9HUVFKOHLXQG(UPGXQJ
'HU.RQWDNW]XVWDQGGHU5HLEXQJVXQG6FKPLHUXQJV]XVWDQGVRZLHGHU6WRIIIOXVV
LQGHU*UHQ]IOlFKHXQGGLHYRUKDQGHQHQ7HPSHUDWXUYHUKlOWQLVVHKDEHQHLQHQ(LQ
IOXVVDXIGLH:HFKVHOZLUNXQJHQ]ZLVFKHQGHQVWRIIOLFKHQ(OHPHQWHQGLHDXFKGHQ
=ZLVFKHQVWRIIXQGGDV8PJHEXQJVPHGLXPHLQVFKOLHHQ9HUVFKOHLPHFKDQLVPHQ
VWHOOHQGLH5HDNWLRQDOV)ROJHGHU:HFKVHOZLUNXQJ]ZHLHU.|USHUGDU:HFKVHO
ZLUNXQJHQVLQGGLHDPVFKZLHULJVWHQ]XDQDO\VLHUHQGHQ9RUJlQJHGDVLHPHLVW
G\QDPLVFKDEODXIHQXQGQDFKWUlJOLFKQXUVFKZHUQDFKYROO]RJHQZHUGHQN|QQHQ
'XUFKGDVJOHLFK]HLWLJH9RUOLHJHQYHUVFKLHGHQHU5HLEXQJVXQG9HUVFKOHLPHFKD
QLVPHQ ZLUG GLH TXDOLWDWLYH 'HXWXQJ GHU 9HUVFKOHLHUVFKHLQXQJVIRUPHQ PHLVW
VFKZLHULJ>@
'HQ$GKlVLRQVXQG'HIRUPDWLRQVWKHRULHQOLHJHQGLH*UXQGJHGDQNHQGHUUKHROR
JLVFKHQ 0RGHOOH VRZLH GHU PROHNXODUNLQHWLVFKHQ 9RUVWHOOXQJHQ XQG ZHLWHUHQ
hEHUOHJXQJHQ]XJUXQGH>@>@9HUHLQIDFKHQGZLUGGXUFKGLHHQWZLFNHOWHQ
0RGHOOYRUVWHOOXQJHQZLUGGHU$GKlVLRQVDQWHLOGHU5HLEXQJVNUDIW)$GXQGGHU'H
IRUPDWLRQVDQWHLO)'HIGHU5HLEXQJVNUDIW)5JHWUHQQWHUIDVVW
 
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(LQIOXVVIDNWRUHQGHU$GKlVLRQVXQG'HIRUPDWLRQVNRPSRQHQWHGHU5HLEXQJVNUDIW
VLQGLQ$EELOGXQJGDUJHVWHOOW
'LHEHLGHP*OHLWZHJVJHOHLVWHWH5HLEXQJVDUEHLW:5HUKlOWPDQEHUGLHJHWUHQQ
WHQ(QHUJLHWHUPHIUGLHHLQ]HOQHQ7HLOSUR]HVVH>@

5 5
5 HODVWLVFK SODVWLVFK 5HOD[DWLRQ (LJHQVSDQQXQJ
8PZDQGOXQJ FKHPLVFK 2EHUIOlFKH
: ) V
: : : : :
: : :
 
   
  


$GKlVLRQEHUXKWDXIGHUYDQGHU:DDOµVFKHQ:HFKVHOZLUNXQJ]ZLVFKHQ3RO\PHU
XQG*HJHQVWRIIXQGZLUGGXUFKGHQDNWXHOOHQ=XVWDQGVRZLH$XIEDXGHU*UHQ]
VFKLFKWGHQPROHNXODUHQ$XIEDXGHU6WRIIHHLQHP=ZLVFKHQVWRIIIDOOVYRUKDQ
GHQVRZLHGHUJHJHQVHLWLJHQ$QQlKHUXQJEHVWLPPW(LQH%HUKUXQJVIOlFKHZHO
FKH VLFK XQWHU HODVWLVFKHP .RQWDNW DXVELOGHW ZLUG GXUFK $GKlVLRQ XQWHU
8PVWlQGHQZHVHQWOLFKYHUJU|HUW$EELOGXQJOLQNV>@>@
$EUDVLRQ LVWJHNHQQ]HLFKQHWGXUFK)XUFKXQJV6FKQHLGXQG5HLSUR]HVVHXQG
KDWHLQHQJURHQ$QWHLODP*HVDPWYHUVFKOHLZHQQGLH2EHUIOlFKHGHVKlUWHUHQ
*HJHQVWRIIVUDXLVW9RU(QWVWHKXQJYRQ9HUVFKOHLSDUWLNHOQNDQQHV]XQlFKVW]X
HLQHP9HUVWUHFNHQYRQ:HUNVWRIISDUWLHQNRPPHQEHYRUGLHVHYHUVWUHFNWHQ)DK
QHQ$EELOGXQJUHFKWVVFKOLHOLFKDEUHLHQXQGLP=XJHYRQ5HODWLYEHZH
JXQJHQDXVGHP.RQWDNWEHUHLFKWUDQVSRUWLHUWZHUGHQN|QQHQ>@>@
,QGHQWULERWHFKQLVFKHQ6\VWHPHQ±HLQWULERWHFKQLVFKHV6\VWHPEHVWHKWDXVGHQ
YLHU(OHPHQWHQ*UXQGN|USHU*HJHQN|USHU=ZLVFKHQVWRII]%6FKPLHUVWRIIXQG
8PJHEXQJVPHGLXP±WUHWHQ.RQWDNWYRUJlQJH]ZLVFKHQ2EHUIOlFKHQDXIEHLGH
QHQHLQH5HODWLYEHZHJXQJVWDWWILQGHW$XVGLHVHUJHJHQVHLWLJHQ(LQZLUNXQJNDQQ
HLQVRJHQDQQWHV%HDQVSUXFKXQJVNROOHNWLYHUPLWWHOWZHUGHQZREHLQHEHQ%HZH
JXQJVDUW%HZHJXQJVDEODXI*U|HGHU1RUPDONUDIW*HVFKZLQGLJNHLWXQG7HP
SHUDWXU DXFK GLH %HDQVSUXFKXQJVGDXHU YRQ%HGHXWXQJ VLQG'DV*OHLWHQ ± GLH
7UDQVODWLRQ LQGHU.RQWDNWHEHQH± WULWWEHLGHUlXHUHQ*OHLWXQJHLQHVH[WHUQHQ
6SDQQJOLHGV]%LP%HUHLFKHLQHU8POHQNVWHOOHDXI%HLGHULQQHUHQ*OHLWXQJNDQQ
PDQDXHUYRQHLQHU*OHLWXQJGHU/LW]HLP+OOURKUDXFKYRQHLQHP:lO]HQVSUH
FKHQVRIHUQEHLGHU*OHLWEHZHJXQJHLQH5RWDWLRQGHU/LW]HXPLKUH/lQJVDFKVH
VWDWWILQGHW>@>@
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7DE 9HUVFKOHLPHFKDQLVPHQ>@
9HUVFKOHLPHFKDQLVPHQ .HQQ]HLFKHQ 0HUNPDOH
$GKlVLYHU9HUVFKOHL

)UHVVHQ/|FKHU
.XSSHQ6FKXSSHQ
0DWHULDOEHUWUDJ
$EUDVLYHU9HUVFKOHL

WLHIJUHLIHQGHV
5LW]HQ.UDW]HU
5LHIHQ0XOGHQ
:HOOHQ
2EHUIOlFKHQ]HUUWWXQJ

5LVVH*UEFKHQ
7ULER
FKHPLVFKH
5HDNWLRQ
5HDNWLRQV
VFKLFKWYHU
VFKOHL

IODFKHV5LW]HQ
6FKLFKWELOGXQJ
DQ%HUKUVWHOOHQ
$EODWLYHU
9HUVFKOHL 
7ULERVXEOLPDWLRQ
FKHP3UR]HVVH

9DNXXP /XIW

9DN XP /XIW
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
$EE (LQIOXVVIDNWRUHQGHU$GKlVLRQVXQG'HIRUPDWLRQVNRPSRQHQWHGHU5HLEXQJVNUDIW
>@>@
%HL%DQGVSDQQJOLHGHUQNDQQHVDXFK]XUVRJHQDQQWHQPLWWOHUHQ*OHLWXQJNRPPHQ
ZHQQHVHLQH7UDQVODWLRQ]ZLVFKHQ0RQROLW]HQKOOURKUXQGGHPlXHUHQ%DQG
KOOURKU JLEW (UPGXQJ VSLHOW EHL 9HUVFKOHLYRUJlQJHQ YRQ 3RO\PHUHQ HLQH
ZHVHQWOLFKH5ROOHLQVEHVRQGHUHZHQQDXIJUXQGGHV9RUKDQGHQVHLQVHLQHVVFKPLH
UHQGHQ=ZLVFKHQVWRIIV$GKlVLRQYRQXQWHUJHRUGQHWHU%HGHXWXQJLVW6SDQQXQJV
NRQ]HQWUDWLRQHQLQXQGXQWHUKDOEGHU2EHUIOlFKHIKUHQEHLPGHIRUPLHUWHQ3RO\
PHU ]XU 5LVVHQWVWHKXQJ PLW JJI ZHLWHUHP 5LVVZDFKVWXP EHL IRUWZlKUHQGHU
:HFKVHOEHDQVSUXFKXQJ'DV(QWVWHKHQYRQ9HUVFKOHLSDUWLNHOQZLUGGXUFK)HKO
VWHOOHQLP0DWHULDOEHJQVWLJW>@>@>@>@>@
0HFKDQLVFKH
(LJHQVFKDIWHQ
2EHUIOlFKHQ
UDXKHLW
7HPSHUDWXU
6FKHUIHVWLJNHLW±%LQGXQJVWUHQQXQJ
+lUWH
(ODVWL]LWlWVPRGXO
*HRPHWULVFKHU$XIEDX
HLQ]HOQHRGHUPHKUHUH.RQWDNWVWHOOHQ
/DVW (ODVWLVFKH'HIRUPDWLRQ
$Q]DKOGHU.RQWDNWVWHOOHQ
$XVELOGXQJGHU.RQWDNW
IOlFKH
(ODVWLVFKHSODVWLVFKH
RGHUHODVWLVFKSODVWLVFKH
YLVNRHODVWLVFKH'HIRUPDWLRQ
8PJHEXQJ±$XVZLUNXQJHQDXIGLH6FKHUIHVWLJNHLW
3ODVWLIL]LHUXQJ
'HIRUPDWLRQ
$GKlVLRQ
0HFKDQLVFKH
(LJHQVFKDIWHQ
2EHUIOlFKHQUDXKHLW
/DVW
*HVFKZLQGLJNHLW
7HPSHUDWXU 9LVNRHODVWLVFKH(LQIOVVHDXIPHFKQLVFKH
'HIRUPDWLRQ
5HLEXQJVZlUPH
$XVPDGHUJHJHQVHLWLJHQ9HU]DKQXQJ
)  ) )JHVDPW $GKlVLRQ 'HIRUPDWLRQ
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3UHVVXQJVDEKlQJLJNHLWHQGHU5HLEXQJV]DKO]HLJHQ7KHUPRSODVWHLQVEHVRQGHUHEHL
KRKHQ/DVWHQ'LHKLHUYHUVWlUNWHLQVHW]HQGHQ.ULHFKYRUJlQJHIKUHQXQWHU.RQ
WDNWYHUJU|HUXQJ ]X HLQHP$EIDOO GHUZLUNVDPHQ)OlFKHQSUHVVXQJ XQG N|QQHQ
GXUFKJHHLJQHWH.DPPHUXQJGHU7KHUPRSODVWHEHJUHQ]WZHUGHQZLHHV]%EHL
H[WHUQHQ%DQGVSDQQJOLHGHUQUHDOLVLHUWZLUG'LH9HUVFKOHLUDWHVWHLJWPLW]XQHK
PHQGHU3UHVVXQJLP$OOJHPHLQHQELV]XP9HUVDJHQGHV0DWHULDOVOLQHDUDQ>@

$EE 6FKHPDWLVFKH 'DUVWHOOXQJ GHU .RQWDNWIOlFKHQYHUJU|HUXQJ DOV )XQNWLRQ GHU =HLW
OLQNV>@ >@9HUVWUHFNHQYRQ:HUNVWRIISDUWLHQEHLP*OHLWHQYRQ3RO\PHUHQ
JHJHQHLQHQKDUWHQ6WRIIUHFKWV>@>@
 %HDQVSUXFKXQJGHV+'3(DQ8POHQNVWHOOHQ
'LHJU|WH%HDQVSUXFKXQJGHV+OOURKUHVWULWWDQGHQ8POHQNVWHOOHQDXIGDKLHU
DXIJUXQGYRQ8POHQNNUlIWHQ4XHUSUHVVXQJHQHQWVWHKHQZRGXUFK(LQGUFNXQJHQ
GHU'UlKWHLQGDV+'3(UHVXOWLHUHQ1HEHQGHU5HLEXQJ]ZLVFKHQ'UDKWXQG+OO
URKUVRZLHJJI9HUVFKOHL LQIROJH$EUDVLRQXQGRGHU$GKlVLRQVLQG LQHLQHP
%DQGVSDQQJOLHGPHKUHUH*OHLWHEHQHQGHQNEDU9RQLQQHQQDFKDXHQZLUG]ZL
VFKHQLQQHUHUPLWWOHUHUXQGlXHUHU*OHLWXQJXQWHUVFKLHGHQ7DEHOOH
W W 
W
W
W W 
W
3RO\PHU
KDUWHU*HJHQVWRII
KDUWHU*HJHQVWRII
KDUWHU*HJHQVWRII
3RO\PHU
YHUVWUHFNWH)DKQH
KDUWHU*HJHQVWRII
3RO\PHU
3RO\PHU
3RO\PHU
KDUWHU*HJHQVWRII
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(LQHPLWWOHUH*OHLWXQJZXUGHLQGHU3UD[LVELVKHUNDXPEHREDFKWHW'HVKDOEZLUG
IUZHLWHUH8QWHUVXFKXQJHQGDYRQDXVJHJDQJHQGDVV]ZLVFKHQGHQHLQ]HOQHQ0R
QROLW]HQKOOURKUHQXQG]ZLVFKHQ0RQROLW]HQKOOURKUXQG%DQGKOOHNHLQHJHJHQ
VHLWLJH 9HUVFKLHEXQJ VWDWWILQGHW )U GLH QXPHULVFKHQ 8QWHUVXFKXQJHQ LQ $E
VFKQLWWPXVVDOVRGLH5HLEXQJ]ZLVFKHQ6WDKOXQG6WDKO]ZLVFKHQ+'3(XQG
+'3(XQG]ZLVFKHQ+'3(XQG6WDKOQlKHUEHWUDFKWHWZHUGHQ
$XIJUXQGGHUYLHOHQYHUVFKLHGHQHQ(LQIOXVVSDUDPHWHUN|QQHQ5HLEXQJXQG9HU
VFKOHLQLFKWGXUFKHLQHQ:HUNVWRIINHQQZHUWGHILQLHUWZHUGHQVLHPVVHQYLHO
PHKU DOV 6\VWHPHLJHQVFKDIWHQ JHVHKHQ ZHUGHQ %HL HLQHU 5HODWLYYHUVFKLHEXQJ
]ZLVFKHQ]ZHLIHVWHQ.|USHUQJLEWHVGLHYLHUPDNURVNRSLVFKHQ%HZHJXQJVDUWHQ
*OHLWHQ5ROOHQ%RKUHQXQG6WRHQ ,P LQGLHVHU$UEHLWEHWUDFKWHWHQ)DOOHLQHU
/LW]HLQHLQHP+OOURKUOLHJWQXU*OHLWHQYRU%HLGHU*OHLWUHLEXQJILQGHQGLH5HL
EXQJVPHFKDQLVPHQ$GKlVLRQ'HIRUPDWLRQ XQG)XUFKXQJ VWDWWZHOFKH ]XVDP
PHQGHQ5HLEZLGHUVWDQGHUJHEHQ'XUFKGHQ(LQVDW]YRQ6FKPLHUVWRIIHQNDQQGLH
$GKlVLRQYHUULQJHUWZHUGHQ
7DE *OHLWXQJVHEHQHQHLQHV%DQGVSDQQJOLHGHV
,QQHUH*OHLWXQJ
]ZLVFKHQGHQHLQ]HOQHQ'UlKWHQHLQHU/LW]H
]ZLVFKHQ/LW]HXQG0RQROLW]HQKOOURKU
0LWWOHUH*OHLWXQJ
]ZLVFKHQQHEHQHLQDQGHUOLHJHQGHQ0RQROLW]HQKOOURKUHQ
]ZLVFKHQ0RQROLW]HQKOOURKUXQG%DQGKOOH
bXHUH*OHLWXQJ
]ZLVFKHQEHUHLQDQGHUOLHJHQGHQ%DQGKOOHQ
]ZLVFKHQ%DQGKOOHXQG8POHQNHOHPHQWHQDXV3(RGHU6WDKO

%HL5HLEXQJVYRUJlQJHQWULWWDXHUGHPHLQH'HIRUPDWLRQGHUEHLGHQVLFKEHUK
UHQGHQ.|USHUDXI%HLHLQHUSODVWLVFKHQ'HIRUPDWLRQNRPPWHV]XVlW]OLFK]XHLQHU
(QHUJLHGLVVLSDWLRQ'LH'HIRUPDWLRQEHHLQIOXVVWYRU DOOHPGLH+DIWXQJXQGEH
VWLPPWGHQ:LGHUVWDQGEHLPhEHUJDQJYRQ+DIWHQ]X*OHLWHQ'DUDXIIROJHQGILQ
GHWHLQH*OlWWXQJGHU2EHUIOlFKHVWDWWVRGDVVGHU'HIRUPDWLRQVDQWHLO]XUFNJHKW
%HLHLQHU5HODWLYYHUVFKLHEXQJNRPPWHV]XHLQHU)XUFKXQJXQGGDPLW]XHLQHP
ZHLWHUHQ5HLEZLGHUVWDQGGHUGHP:LGHUVWDQGGHVZHLFKHUHQ.|USHUVJHJHQEHU
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GHU)XUFKXQJHQWVSULFKWZHQQGLH2EHUIOlFKHQUDXKLJNHLWVKJHOGHVKlUWHUHQ.|U
SHUVLQGHQZHLFKHUHQ.|USHUHLQGULQJHQ'HU$QWHLOGHU)XUFKXQJLVWEHL*OHLWXQJ
HLQHUZHLFKHQ2EHUIOlFKH JHJHQ HLQH KDUWH VHKU JODWWH2EHUIOlFKH VHKU JHULQJ
'LHVNDQQIUGHQYRUOLHJHQGHQ)DOOVGHU.RPELQDWLRQ+'3(±6WDKODQJHQRP
PHQZHUGHQ'LHXQWHUVFKLHGOLFKHQ$QWHLOHN|QQHQLQGHU5HDOLWlWQLFKWJHQDXEH
VWLPPWZHUGHQGDVLHYRQ2UWXQG=HLWDEKlQJLJVLQG$XVGLHVHP*UXQGNDQQ
GDV5HLEYHUKDOWHQQXULQ9HUVXFKHQHUPLWWHOWZHUGHQ'LH.HQQWQLVGHUHLQ]HOQHQ
5HLEXQJVPHFKDQLVPHQ NDQQ MHGRFK ]X HLQHP EHVVHUHQ9HUVWlQGQLV GHUPLWWHOV
9HUVXFKHQHUPLWWHOWHQ:HUWHIKUHQ>@
'DHVVLFKEHL+'3(XPHLQHQXQSRODUHQ6WRIIKDQGHOWVLQGGLH$GKlVLRQVNUlIWH
UHODWLYJHULQJXQGODVVHQVLFKDXFKGXUFK6FKPLHUXQJNDXPZHLWHUYHUULQJHUQ%HL
3RO\PHUHQKlQJWGDV5HLEXQJVYHUKDOWHQYRQGHU7HPSHUDWXUGHU%HZHJXQJVJH
VFKZLQGLJNHLWXQGGHU3UHVVXQJDE'XUFKHLQHJU|HUH)OlFKHQSUHVVXQJZLUGGHU
5HLEXQJVZHUWYHUULQJHUW,Q>@ZLUGGLHXQHEHQH2EHUIOlFKHGHU/LW]HDOV5DX
KHLWEHWUDFKWHW%HLGHULQQHUHQ*OHLWXQJ/LW]H±0RQROLW]HQKOOURKURKQH5RWD
WLRQGHU/LW]HVWHLJWGHU:LGHUVWDQGJHJHQ*OHLWHQGXUFKGLHWLHIHUZHUGHQGHQ(LQ
GUFNXQJHQDQ'HU*UXQGGDIULVWGHUJU|HUZHUGHQGH'HIRUPDWLRQVDQWHLOGHU
5HLEXQJ%HLLQQHUHU*OHLWXQJPLW/LW]HQURWDWLRQILQGHWQXUHLQH*OHLWXQJHQWODQJ
GHUIODFKHQ2EHUIOlFKHQGHU'UlKWHXQGGHU0RQROLW]HQKOOHVWDWWZLHDXFKEHL
GHUlXHUHQ*OHLWXQJ]ZLVFKHQ%DQGKOOHXQG6DWWHO'HU$GKlVLRQVDQWHLOLVWSUR
SRUWLRQDO]XU4XHUSUHVVXQJZRKLQJHJHQGHU'HIRUPDWLRQVDQWHLOEHUSURSRUWLRQDO
PLWGHU4XHUSUHVVXQJDQVWHLJW>@>@
([WHUQH6SDQQJOLHGHUVLQGKHXW]XWDJHPLW.RUURVLRQVVFKXW]IHWWYHUIOOWZHOFKHV
EHL5HLEXQJ]ZLVFKHQGHQ/LW]HQGUlKWHQDOV6FKPLHUXQJ IXQJLHUWZRGXUFKGHU
5HLEXQJVEHLZHUWKHUDEJHVHW]WZLUG5HLEXQJVEHLZHUWHIUGLH5HLEXQJYRQ6WDKO
DXI6WDKON|QQHQ]XWURFNHQE]ZJHVFKPLHUWDQJHVHW]WZHUGHQ>@
$XFKEHLGHU5HLEXQJ]ZLVFKHQGHQ/LW]HQGUlKWHQXQGGHU0RQRKOOHIXQJLHUWGLH
.RUURVLRQVVFKXW]PDVVHDOV6FKPLHUXQJZRGXUFKGLH$GKlVLRQYHUULQJHUWZLUG
'HU'HIRUPDWLRQVDQWHLOGXUFKGLH/LW]HQIRUPKDW]XQlFKVWNHLQHQ(LQIOXVVDXIGHQ
5HLEXQJVEHLZHUW]ZLVFKHQGHQ0DWHULDOLHQ(UVWEHLGHU%HWUDFKWXQJGHV*HVDPW
V\VWHPV]XU(UPLWWOXQJHLQHVJOREDOHQ5HLEXQJVEHLZHUWVVSLHOHQGLH(LQGUFNXQ
JHQGHU/LW]HLQGDV+'3(HLQH5ROOH,Q>@ZLUGDXIJUXQGGHV)HWWHVHLQ5HL
EXQJVEHLZHUWYRQE]ZDQJHVHW]W'LHGDUDXVUHVXOWLHUHQGHQ(UJHEQLVVH
GHU QXPHULVFKHQ9HUVXFKH lKQHOQGHQHQGHU*OHLWYHUVXFKHZRPLW GLHVH:HUWH
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

SODXVLEOHUVLQGDOVDQGHUH:HUWHLQGHU/LWHUDWXU>@>@ZHOFKHVLFKDXIHLQH
5HLEXQJRKQH6FKPLHUXQJEH]LHKHQXQGGHVKDOE]XJURVLQG

$EE (LQIOXVVGHU7HPSHUDWXUDXI5HLEXQJXQG9HUVFKOHL>@
)UGLH.RQWDNWIOlFKH]ZLVFKHQ0RQROLW]HQKOOHXQG%DQGKOOHLVWHLQJURHU5HL
EXQJVEHLZHUWJHUHFKWIHUWLJWGDHLQHPLWWOHUH*OHLWXQJLQGHU3UD[LVXQZDKUVFKHLQ
OLFKLVW,Q>@ZXUGHHLQ:HUWYRQJHZlKOWVRGDVVLQGHQQXPHULVFKHQ9HU
VXFKHQNHLQHPLWWOHUH*OHLWXQJDXIWUDW'HU5HLEXQJVEHLZHUW]ZLVFKHQ%DQGKOOH
XQG8POHQNVDWWHO LVW DEKlQJLJYRQGHU$XVELOGXQJGHV6DWWHOV%HL$QRUGQXQJ
HLQHU*OHLWVFKLFKWRGHUGXUFK6FKPLHUXQJGHV6DWWHOVNDQQKLHUHLQJHULQJHU:HUW
HUUHLFKWZHUGHQ,Q=XODVVXQJHQIU%DQGVSDQQJOLHGHU>@ELV>@ZLUGIU
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6FKZLQJXQJHQYRQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQ

GLH$XVELOGXQJPLW*OHLWVDWWHOHLQ:HUWYRQȝ DQJHJHEHQ2KQH*OHLWVDWWHO
ZHUGHQ:HUWHYRQ IUHLQ%DQGELV IUYLHUEHUHLQDQGHUOLHJHQGH
%lQGHUDQJHJHEHQ,Q>@ZXUGHIUGLH$XVELOGXQJDOV*OHLWVDWWHOHLQ:HUWYRQ
 YHUZHQGHWVRZLHGHU0LWWHOZHUW IUGLH$XVELOGXQJGHV6DWWHOV
RKQH*OHLWIROLHRGHU)HWW

$EE 5HLEXQJVNRHIIL]LHQWHQLQ$QKlQJLJNHLWGHV$QSUHVVGUXFNVIU'UDKWXQG/LW]H>@
'LH5HLEXQJV]DKO]ZLVFKHQ6WDKOXQG+'3(ZLUGEHLVWHLJHQGHU7HPSHUDWXUJH
ULQJHU*OHLFK]HLWLJQLPPWGLH9HUVFKOHLUDWH]XLQVEHVRQGHUHEHL7HPSHUDWXUHQ
YRQEHU&$EELOGXQJ'HU5HLEXQJVEHLZHUWlQGHUWVLFKDXHUGHPPLW
]XQHKPHQGHU $QSUHVVNUDIW ZHOFKH ]% DQ 8POHQNVWHOOHQ DXIWULWW $EELOGXQJ
/HW]WHUHVUHVXOWLHUWDXVGHP$EWUDJYRQ6FKPLHUPLWWHOUHVWHQDXIGHQ'UlK
WHQXQGGHU.DOWYHUIHVWLJXQJGHV+OOURKUPDWHULDOV>@
 6FKZLQJXQJHQYRQH[WHUQHQ
6SDQQJOLHGHUQXQG6HLOHQ
6HLOHVLQGVFKZLQJXQJVIlKLJH6\VWHPHEHLGHQHQGLH.UDIWDEWUDJXQJLQ5LFKWXQJ
GHU6HLODFKVHHUIROJW'LH%LHJHVWHLILJNHLWLVWYHUQDFKOlVVLJEDUNOHLQXQGHLQH$XI
QDKPHYRQ4XHUNUlIWHQEHLHLQHPLGHDOHQ6HLOLVWQLFKWP|JOLFK>@
      
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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

%HL 6HLOEUFNHQ XQG DQGHUHQ DEJHVSDQQWHQ %DXZHUNHQ KDQGHOW HV VLFK XP
VFKODQNH XQG VRPLW LP$OOJHPHLQHQ XP VFKZLQJXQJVDQIlOOLJH.RQVWUXNWLRQHQ
+LHUEHLLVWQDFK>@]XXQWHUVFKHLGHQ
 'LH6HLOHVLQGPLWLKUHQ(LJHQVFKZLQJXQJHQDQGHQ6FKZLQJXQJHQGHV
*HVDPWWUDJZHUNVQLFKWEHWHLOLJWVLHZLUNHQVWDWLVFK
 'LH6HLOHVFKZLQJHQDOVLVROLHUWH*OLHGHUZlKUHQGVLFKGDV*HVDPWWUDJ
ZHUNLP:HVHQWOLFKHQVWDWLVFKYHUKlOW
 'LH*HVDPWNRQVWUXNWLRQhEHUEDXXQG6HLOHVFKZLQJWZREHLGLHhEHU
JlQJHIOLHHQGVLQG
:lKUHQGEHLH[WHUQHQ6SDQQJOLHGHUQLPVWHLIHQ6WDKOEHWRQKRKONDVWHQGLHIU0HV
VXQJHQ HUIRUGHUOLFKHQ6FKZLQJXQJHQPHLVW QXU EHU HLQH GLUHNWH$QUHJXQJ HU
UHLFKWZHUGHQNDQQGLH6FKZLQJXQJVDQUHJXQJYRQ6HLOHQDXIXQWHUVFKLHGOLFKH±
DXFKNRPELQLHUWH±$UWXQG:HLVHHUIROJHQ(VZLUGKLHUEHL]ZLVFKHQHLQHUDPEL
HQWHQ LQGLUHNWXQGHLQHUHU]ZXQJHQHQ(UUHJXQJGLUHNWXQWHUVFKLHGHQ$PEL
HQWH(UUHJXQJHQN|QQHQQHEHQGHU:LQGHUUHJXQJGDVSO|W]OLFKH$EIDOOHQGLFNHU
(LVVFKLFKWHQVHLQ:LQGHUUHJXQJHQZHUGHQLQIROJHQGH0HFKDQLVPHQXQWHUVFKLH
GHQ>@>@>@
 %|HQHUUHJXQJDXV7XUEXOHQ]GHUDQVWU|PHQGHQ/XIW
 :LUEHODEO|VXQJHQ9RUWH[6KHGGLQJGXUFK.DUPDQZLUEHOLP
1DFKODXIGHU6WU|PXQJ
 )RUPDQUHJXQJ6HOEVWLQGXNWLRQ*DOORSLQJ
 ,QWHUDNWLRQPLWEHQDFKEDUWHQ6HLOHQ,QWHUDNWLRQVJDOORSLQJ
 )ODWWHUVFKZLQJXQJHQ
 :LQGVFKDWWHQLQVWDELOLWlWHQZDNHJDOORSLQJUHVRQDQWEXIIHWLQJ
 5HJHQ:LQGLQGX]LHUWH6FKZLQJXQJHQ
ZREHL*DOORSLQJEHL6HLOHQPLWNUHLVI|UPLJHP4XHUVFKQLWWDXV6\PPHWULHJUQGHQ
QLFKWDXIWUHWHQNDQQ%HLQLFKWNUHLVI|UPLJHQ4XHUVFKQLWWHQZLH]%EHL6HLOEQ
GHOQRGHUDXFKLQIROJH(LVELOGXQJNDQQGDV3KlQRPHQGHV*DOORSLQJDXIWUHWHQ
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6FKZLQJXQJHQYRQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQ

*DOORSLQJ,QWHUDNWLRQVJDOORSLQJXQG5HJHQ:LQGLQGX]LHUWH6FKZLQJXQJHQVLQG
DQGLH6HLOEHZHJXQJJHNRSSHOWXQGN|QQHQDXIJUXQGDHURHODVWLVFKHU,QVWDELOLWlW
EHL EHVWLPPWHQ NULWLVFKHQ:LQGJHVFKZLQGLJNHLWHQ ]X 6FKZLQJXQJVDXVVFKOlJHQ
JU|HUHU$PSOLWXGHQIKUHQ>@
'LUHNWH$QUHJXQJHQN|QQHQGXUFKSDUDPHWULVFKH$QUHJXQJ5HVRQDQ]VFKZLQJXQ
JHQXQGDXV(UGEHEHQLQGX]LHUWHQ6FKZLQJXQJHQHUIROJHQ>@>@3DUDPHWUL
VFKH$QUHJXQJHQVLQGIU6FKZLQJXQJHQPLWJURHQ$PSOLWXGHQYHUDQWZRUWOLFK
ZHQQVLFK(LJHQIUHTXHQ]HQYRQ6FKUlJVHLOHQXQG(LJHQIUHTXHQ]HQGHVUHVWOLFKHQ
7UDJZHUNHV EHUODJHUQ %HLP (QWZXUI YRQ 6HLOWUDJZHUNHQ VLQG LQ GHU 5HJHO
VFKZLQJXQJVUHGX]LHUHQGH0DQDKPHQHLQ]XSODQHQGLH±IDOOVHUIRUGHUOLFK±EH
UHLWVZlKUHQGGHU0RQWDJHE]ZQDFKGHU)HUWLJVWHOOXQJGXUFKJHIKUWZHUGHQN|Q
QHQ+LHU]XN|QQHQQHEHQGHU9HUlQGHUXQJGHU6HLOREHUIOlFKHRGHUGHP$QEULQ
JHQ YRQ 'lPSIHUQ DXFK 6WDELOLVLHUXQJVVHLOH ]% $EVSDQQVHLOH HLQJHVHW]W
ZHUGHQ>@
'LHEHNDQQWHVWH$UWGHUHU]ZXQJHQHQ6FKZLQJXQJVHUUHJXQJLVWQHEHQHLQHP8Q
ZXFKWHUUHJHUGLH9HUZHQGXQJHLQHV,PSXOVKDPPHUV+LHUEHLLVWGLHHLQJHWUDJHQH
.UDIWEHNDQQWVRGDVVDXVGHP9HUKlOWQLV]ZLVFKHQGHUHLQJHWUDJHQHQ.UDIWXQG
GHU%DXZHUNV%DXWHLOUHDNWLRQ5FNVFKOVVHDXIYRUKDQGHQH6FKlGHQ0lQJHO
JH]RJHQZHUGHQN|QQHQ'LHNQVWOLFKH$QUHJXQJYRQ6FKZLQJXQJHQELHWHWGHQ
9RUWHLOGHUV\VWHPDWLVFKHQ$QDO\VHYRQ%DXZHUNHQ

$EE 'LUDF)XQNWLRQ>@>@
%HLDPELHQWHU$QUHJXQJ(UUHJXQJDXIQDWUOLFKH:HLVHZLUGGDV%DXZHUNE]Z
GDV%DXWHLOQLFKWNQVWOLFKDQJHUHJW6FKZLQJXQJHQZHUGHQQXUGXUFKQDWUOLFKH
$QUHJXQJZLH]%:LQG9HUNHKURGHU0LNURVHLVPLNHU]HXJW'LHVH(LQZLUNXQ
JHQVLQGQLFKWNRQVWDQWVRQGHUQXQWHUVWHKHQ±DXFKKLQVLFKWOLFKGHU,QWHQVLWlW±


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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

]HLWOLFKHQ6FKZDQNXQJHQ9RUWHLOHGHUDPELHQWHQ$QUHJXQJVLQGGDV1LFKWEHQ|
WLJHQYRQ(UUHJHUJHUlWHQVRZLHJJIGDV(LQVSDUHQYRQ3HUVRQDO$OOHUGLQJVPV
VHQEHLDPELHQWHU$QUHJXQJRIWHPSILQGOLFKHUH%HVFKOHXQLJXQJVVHQVRUHQYHUZHQ
GHWZHUGHQ
'XUFKHLQH$QUHJXQJPLWWHOV'LUDF6WRDXFKį'LUDF)XQNWLRQLPSXOVJH
QDQQWZHUGHQDOOH)UHTXHQ]HQHLQHV%DXZHUNVDQJHUHJW'LH)XQNWLRQLVWLPPD
WKHPDWLVFKHQ6LQQHHLQHYHUDOOJHPHLQHUWH)XQNWLRQ(LQH9DULDQWHGHU'HILQLWLRQ
GHU)XQNWLRQODXWHW>@>@

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
'DVG\QDPLVFKH9HUKDOWHQGHUHLQ]HOQHQ%DXWHLOHlQGHUW VLFKEHLXQWHUVFKLHGOL
FKHQ8PZHOWEHGLQJXQJHQZLH ]% 7HPSHUDWXU:LWWHUXQJ /XIW XQG2EHUIOl
FKHQIHXFKWLJNHLW,QVEHVRQGHUHGLH7HPSHUDWXUKDWHLQHQJURHQ(LQIOXVVDXIGLH
0HVVHUJHEQLVVH:LHJURGHU(LQIOVVHYRQ:LQGXQG7HPSHUDWXULP(LQ]HOQHQ
DXIGLHH[WHUQHQ6SDQQJOLHGHUXQG6HLOHVLQGZLUGLQGHQQDFKIROJHQGHQ.DSLWHOQ
QRFKXQWHUVXFKW>@
 %HVWLPPXQJGHU6HLONUDIWDXI%DVLV
YRQ(LJHQIUHTXHQ]HQ
%HL%HWUDFKWXQJHLQHVKRUL]RQWDODXIJHKlQJWHQJHOHQNLJJHODJHUWHQ6HLOVPLWGHP
'XUFKKDQJZXQGGHUIUHLHQ6FKZLQJXQJVOlQJH/6NDQQHLQEHVWLPPWHU3XQNWDXI
GHP6HLOGXUFKGLHJHRPHWULVFKHQ.RRUGLQDWHQ[\]EHVFKULHEHQZHUGHQ'LH
IUHLH6FKZLQJXQJVOlQJH/6LVWGDEHLGHU$EVWDQG]ZLVFKHQGHQ.QRWHQSXQNWHQGHU
HUVWHQ(LJHQVFKZLQJXQJVIRUP>@
 'DVPDVVHEHKDIWHWH6HLOLPVWDWLVFKHQ*OHLFKJHZLFKW
,QGLHVHP$EVFKQLWWZLUGGLH6HLOJOHLFKXQJGXUFKGHQ)UHLVFKQLWWHLQHVLQILQLWHVL
PDOHQ(OHPHQWHVGHU/lQJHGVVLHKH$EELOGXQJIUGDVPDVVHEHKDIWHWH6HLO
XQGDQVFKOLHHQGHU*OHLFKJHZLFKWVEHWUDFKWXQJDEJHOHLWHW'LH6HLONUDIWZLUGPLW
1EH]HLFKQHW>@
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6FKZLQJXQJHQYRQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQ


$EE 6WDWLVFKH*OHLFKJHZLFKWVEHWUDFKWXQJDQHLQHPLQILQLWHVLPDOHP6HLOHOHPHQW>@>@
'DV*OHLFKJHZLFKWGHV6HLOHOHPHQWHVLQ]5LFKWXQJOLHIHUW

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1DFK 'LYLVLRQ GXUFK GLH 6WUHFNH GV XQG DQVFKOLHHQGHU *UHQ]IDOOEHWUDFKWXQJ
GVĺZHUGHQGLH7D\ORUJOLHGHUK|KHUHU2UGQXQJLQ*OHLFKXQJH[DNW1XOO
'DGXUFKHUKlOWPDQIROJHQGHJHZ|KQOLFKH'LIIHUHQWLDOJOHLFKXQJ

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.DSLWHO([WHUQH6SDQQJOLHGHU6HLOHXQGLKUH(LJHQVFKDIWHQ

hEOLFKHUZHLVH ZHLVHQ 6FKUlJVHLOH HLQHQ VHKU JHULQJHQ 'XUFKKDQJ DXI
Z/6'DKHUNDQQGLHLQGHU$FKVHZLUNVDPH6HLONUDIW1VDOVNRQVWDQWH
.UDIW1DQJHQRPPHQZHUGHQ'HPQDFKHQWVSULFKWGLH.UDIW1EHLJHOHQNLJHU/D
JHUXQJGHUKRUL]RQWDOHQ.UDIWNRPSRQHQWH+DP$XIODJHUSXQNW'DUDXVIROJWGDVV
GLH$EOHLWXQJ1V LVW:HLWHUKLQNDQQHLQH/LQHDULVLHUXQJPLWGV§G[JH
VHW]WZHUGHQDXI*UXQGGHVNOHLQHQ'XUFKKDQJV6RPLWHUKlOWPDQGLHIROJHQGH
YHUHLQIDFKWH*OHLFKXQJ



G ]+ P J
G[
   



 )UHLH6FKZLQJXQJHLQHVLGHDOHQ6HLOHV
'XUFKGLH$XVOHQNXQJGHV6HLOHVXPZDXVGHU*OHLFKJHZLFKWVODJH]$EELOGXQJ
ZLUGQHEHQGHUVWDWLVFKZLUNVDPHQ.UDIW1GLH=XVDW]NUDIWȣLQGX]LHUW

$EE 6FKQLWWNUlIWHDQHLQHPLQILQLWHVLPDOHQ6HLOHOHPHQW]XP=HLWSXQNWW>@>@
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6FKZLQJXQJHQYRQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQ

'LH$QZHQGXQJ GHV ,PSXOVVDW]HV LQ ]5LFKWXQJ ]X HLQHP IHVWJHKDOWHQHQ =HLW
SXQNWWOLHIHUWIROJHQGH*OHLFKXQJ
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DXIJUXQGGHV'XUFKKDQJVJU|HU:LHLQ7DEHOOH
]XHUNHQQHQLVWVLQGGLH)UHTXHQ]HQQDFKGHU7KHRULHGHVLGHDOHQ6HLOVVRZLHPLW
%HUFNVLFKWLJXQJGHV'XUFKKDQJVDXFKKLHUQDKH]XLGHQWLVFK,P9HUJOHLFK]XP
NU]HUHQ6HLOLVWGLH'LIIHUHQ]]XU7KHRULHPLW%LHJHVWHLILJNHLWZHVHQWOLFKJHULQJHU
Ϭ
ϮϬ
ϰϬ
ϲϬ
ϴϬ
ϭϬϬ
ϭϮϬ
Ϭ ϱ ϭϬ ϭϱ ϮϬ Ϯϱ
&ƌ
ĞƋ
ƵĞ
Ŷǌ
Ĩ Ŭ
΀,
ǌ΁
KƌĚŶƵŶŐŬ΀Ͳ΁
ŝĞŐĞƐƚĞŝĨŝŐŬĞŝƚ
/ĚĞĂůĞƐ^Ğŝů
ƵƌĐŚŚĂŶŐ
In wieweit Theorie und Realität übereinstimmen, wird in Kapitel 5 anhand durch-
geführter Messungen an externen Spanngliedern, Schrägseilen und sonstigen Seilen 
aufgezeigt.
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 9HUJOHLFKGHU(LJHQIUHTXHQ]HQHLQHV6HLOV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VRZLHPLW'XUFKKDQJ
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>+]@
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.DSLWHO 
(LQIOXVVYRQ'UDKWEUFKHQ
DXIGLH(LJHQIUHTXHQ]
,QGLHVHP.DSLWHOZLUGDQKDQGYRQ9HUVXFKHQJHNOlUWREVLFK'UDKWEUFKHEHL
0RQR/LW]HQXQGYROOYHUVFKORVVHQHQ6HLOHQUHLQYLVXHOOHUNHQQHQODVVHQXQGZLH
VLHVLFKDXIGLH(LJHQIUHTXHQ]HQDXVZLUNHQ%HLHLQHPEHVWHKHQGHQ%DXZHUNLVW
HLQHZLHGHUNHKUHQGHhEHUSUIXQJGHV=XVWDQGHVXQGGHU(UKDOWHLQHVVLFKHUHQXQG
]XYHUOlVVLJHQ %HWULHEV$XIJDEH GHU UHJHOPlLJHQ:DUWXQJ XQG ,QVWDQGKDOWXQJ
$EELOGXQJ:lKUHQGEHL%UFNHQGLH',1GLH$EVWlQGHXQG8PIlQJH
GHU HLQ]HOQHQ 3UIXQJHQ UHJHOW LVW EHL HLQHU:LQGHQHUJLHDQODJH LP:DUWXQJV
KDQGEXFKGHWDLOOLHUWIHVWJHOHJWLQZHOFKHP8PIDQJGLHhEHUSUIXQJHQGXUFK]X
IKUHQVLQG

$EE (OHPHQWHGHU,QVWDQGKDOWXQJ>@
(LQH:DUWXQJLVWLQUHJHOPlLJHQ=HLWLQWHUYDOOHQYRUJHVHKHQLQGHQHQDOOHZLFK
WLJHQPHFKDQLVFKHQ XQG HOHNWULVFKHQ7HLOH EHUSUIW XQG JJI JHZDUWHWZHUGHQ
PVVHQ6RVLQG]XP%HLVSLHOUHJHOPlLJH.RQWUROOHQGHU+OOURKUHGHUH[WHUQHQ
6SDQQJOLHGHU DXI 6FKlGHQ DP +'3(+OOURKU GXUFK]XIKUHQ 2E MHGRFK HLQ
:DUWXQJ ,QVSHNWLRQ ,QVWDQGVHW]XQJ
%HJXWDFKWXQJ (UNXQGXQJ hEHUZDFKXQJ
,QVWDQGKDOWXQJ
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
'UDKWEUXFKYRQDXHQDP+OOURKUEHUKDXSWHUNDQQWZHUGHQNDQQLVWIUDJOLFK
+LHU]XZXUGHQ9HUVXFKHGXUFKJHIKUWEHLGHQHQ0RQROLW]HQXQGYROOYHUVFKORV
VHQH6HLOHYRUJHVSDQQWXQGDQVFKOLHHQGHLQ]HOQH'UlKWHGXUFKWUHQQWZXUGHQ,Q
ZLHZHLW VLFK 4XHUVFKQLWWVPLQGHUXQJHQ LQIROJH YRQ 'UDKWEUFKHQ PLWWHOV )UH
TXHQ]PHVVXQJHQGHWHNWLHUWZHUGHQN|QQHQZLUGLP)ROJHQGHQDXIJH]HLJW
 9HUVXFKVYRUEHUHLWXQJ
)UGLH)UHTXHQ]DQDO\VHQEHLGLHVHQ9HUVXFKHQZXUGHQ%HVFKOHXQLJXQJVVHQVRUHQ
0&GHU)LUPD3&%3LH]RWURQLFVYHUZHQGHW7DEHOOH+LHUEHLKDQGHOW
HVVLFKXPXQLD[LDOH6HQVRUHQPLWGHQHQGLH%HVFKOHXQLJXQJHQLQYHUWLNDOHU5LFK
WXQJHUPLWWHOWZXUGHQ(VZXUGH±ZLHDXFKEHLDOOHQDQGHUHQ0HVVXQJHQLP5DK
PHQGLHVHU$UEHLW±LPPHUPLW]ZHL6HQVRUHQSDUDOOHOJHPHVVHQXP8QUHJHOPl
LJNHLWHQGLUHNWIHVWVWHOOHQ]XN|QQHQ%HLGH6HQVRUHQVLQGGDEHLLQHLQHU0HVVER[
IHVWJHVFKUDXEWZHOFKHPLWWHOV+RFKOHLVWXQJVPDJQHWHQ DQ GHU MHZHLOLJHQ0HVV
VWHOOHEHIHVWLJWZLUG)UGLH0HVVGDXHUZXUGHQV IHVWJHOHJWZRGXUFK HLQH
)UHTXHQ]DXIO|VXQJYRQ+]UHVXOWLHUW
hEHUGHQ)UHTXHQ]EHUHLFKZLUG]XQlFKVWIHVWJHOHJWLQZHOFKHP%HUHLFKJHPHVVHQ
ZHUGHQVROOhEHUGLH$XVZDKOZLUGJOHLFK]HLWLJGLH$EWDVWUDWHIHVWJHOHJWPLWZHO
FKHUGDV6LJQDODP(LQJDQJDEJHWDVWHWZLUG6LHEHWUlJW LQGHU5HJHOGDV
IDFKHGHV)UHTXHQ]EHUHLFKV'LH%ORFNOlQJHEHVWLPPWGLH$Q]DKOGHU$EWDVWZHUWH
GLH MHZHLOV]XU%HUHFKQXQJKHUDQJH]RJHQZHUGHQ*HUDGHEHLGHU))7$QDO\VH
))7 )DVW)RXULHU7UDQVIRUPDWLRQNDQQGDPLWGLH)UHTXHQ]DXIO|VXQJGHVDXV
GHU))7$QDO\VHUHVXOWLHUHQGHQ6SHNWUXPVEHHLQIOXVVWZHUGHQ
-H JU|HU GLH DXVJHZlKOWH %ORFNOlQJH GHVWR EHVVHU GLH GDUDXV UHVXOWLHUHQGH
)UHTXHQ]DXIO|VXQJGHV6SHNWUXPV'LH)UHTXHQ]DXIO|VXQJOlVVWVLFKGDQQHUPLW
WHOQ]X

%DQGEUHLWH )UHTXHQ]DXIO|VXQJ >+]@
%ORFNOlQJH
 

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
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9HUVXFKVYRUEHUHLWXQJ

7DE 7HFKQLVFKH'DWHQGHV%HVFKOHXQLJXQJVVHQVRUV0&>@
(PSILQGOLFKNHLW P9J
0HVVEHUHLFK J
6LJQDODXIO|VXQJ JUPV
)UHTXHQ]EHUHLFK ELV+]
(LJHQIUHTXHQ] N+]
7HPSHUDWXUEHUHLFK ELV&
6HQVRUHOHPHQW .HUDPLN
(OHNWULVFKHU
$QVFKOXVV
6WHFNHU
*HKlXVHPDWHULDO 7LWDQLXP
*HZLFKW *UDPP
*U|H PP6HFKVNDQW[PPKRFK
$EGLFKWXQJ +HUPHWLVFKJHVFKZHLW

0LWIHVWJHOHJWHU%DQGEUHLWHXQG%ORFNOlQJHHUKlOWPDQGLH]HLWOLFKH'DXHUHLQHV
%ORFNHV

%ORFNOlQJH'DXHU HLQHV %ORFNV >V@
%DQGEUHLWH 
 
 

:HQQDOVRGLH)UHTXHQ]HLQHV6LJQDOVVHKUJHQDXEHVWLPPWZHUGHQVROOVROOWHHLQH
P|JOLFKVWJURH%ORFNOlQJHDXVJHZlKOWZHUGHQ0D[LPDOP|JOLFK LVWHLQH)UH
TXHQ]DXIO|VXQJYRQFDP+]

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 %HLVSLHOP|JOLFKHU)UHTXHQ]DXIO|VXQJHQ>+]@LQ$EKlQJLJNHLWGHU%ORFNOlQJHXQG
GHU$EWDVWUDWH
)UHTXHQ]
EHUHLFK
+]
$EWDVWUDWH
V
%ORFNOlQJH
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
       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 9HUVXFKHPLW/LW]HQ
%HL6SDQQYHUIDKUHQIUH[WHUQH6SDQQJOLHGHUVLQGQHEHQ0RQROLW]HQDXFKQDFNWH
LP+OOURKUOLHJHQGH/LW]HQ]XJHODVVHQ7DEHOOH$XVGLHVHP*UXQGZXUGHQ
EHLGH7\SHQXQWHUVXFKW
 $XIEDXGHU9HUVXFKH
'LHGUHLQDFNWHQ/LW]HQE]ZGUHL0RQROLW]HQJHPl=XODVVXQJ=PLWHLQHU
6WDKOJWH6WKDEHQHLQH6WDKOTXHUVFKQLWWVIOlFKHYRQPPðXQGZXU
GHQLP9HUVXFKVDXIEDXHLQJHEDXWYRUJHVSDQQWXQGDQVFKOLHHQGHLQE]Z]ZHL
'UDKWEUFKHSUR/LW]HPLWWHOV7UHQQVFKOHLIHUUHDOLVLHUW'LHIUHLH6FKZLQJOlQJHGHU
/LW]HQ ]ZLVFKHQ GHQ EHLGHQ$QNHUQ EHWUXJ HWZD P'DV$XIEULQJHQ GHU
9RUVSDQQNUDIWHUIROJWHPLWWHOV0RQROLW]HQSUHVVHXQGGLH9HUDQNHUXQJZXUGHJH
Pl=XODVVXQJPLWGUHLWHLOLJHQ.HLOHQUHDOLVLHUWZHOFKHVLFKLQGHU/RFKVFKHLEH
YHUDQNHUWHQ0LWWHOV.UDIWPHVVGRVHZXUGHGLH6SDQQNUDIWLQGHUMHZHLOLJHQ/LW]H
EHUGHQJHVDPWHQ9HUVXFKJHPHVVHQ
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9HUVXFKHPLW/LW]HQ

(QWODQJGHU/LW]HQZXUGHQMHZHLOV'HKQPHVVWUHLIHQ'06DQJHEUDFKW$EELO
GXQJZHOFKHDOOHDXIGHPVHOEHQ'UDKWEHIHVWLJWZDUHQXPGHQ9HUODXIGHU
'HKQXQJHQEHUGLHJHVDPWH/lQJHGHV'UDKWHVHUPLWWHOQ]XN|QQHQ%HLGHQ0R
QROLW]HQPXVVWHKLHU]XLQGLHVHQ%HUHLFKHQGDV+OOURKUHQWIHUQWZHUGHQGHVVHQ
'LFNHEHLHWZDPPODJ'LH$EVWlQGHGHU'06ZXUGHQDXIHWZDPPIHVW
JHOHJWZDVGHP=HKQIDFKHQGHU6FKODJOlQJHHQWVSULFKW

$EE 9HUVXFKVDXIEDXIUQDFNWH/LW]HQXQG0RQROLW]HQ
 
$EE )HVWDQNHUPLW.UDIWPHVVGRVHOLQNV6SDQQDQNHUPLW3UHVVHUHFKWV
'LH0DVVHGHUQDFNWHQ/LW]HOLHJWXQWHU9HUZHQGXQJGHU5RKGLFKWHGHV6SDQQ
VWDKOVYRQNJPñEHLNJP)UGLH%HUHFKQXQJGHU0DVVHGHU0RQROLW]H
ZLUGHLQH5RKGLFKWHGHV+OOURKUVYRQNJPñXQGGHV.RUURVLRQVVFKXW]PLWWHOV
YRQNJPñDQJHVHW]W%HLHLQHP,QQHQGXUFKPHVVHUGHV+OOURKUHVYRQPP
/RFKVFKHLEH /RFKVFKHLEH
.UDIWPHVVGRVH
N1

)HVWDQNHU
6SDQQDQNHU


a a
6HQVRU
>PP@
a
a
3


 
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lässt sich die Masse der Monolitze zu 1,38 kg/m bestimmen. Das Flächenträgheits-
moment einer Litze liegt etwa im Bereich zwischen 2.024 und 2.047 mm4, je nach 
Verdrehung der Litze. 
Tab. 3-3: Daten der verwendeten Litzen [173] 
Nenndurchmesser d 15,7 mm 
Nennquerschnitt A 150 mm² 
Außendrahtdurchmesser dA 5,2 mm 
Kerndrahtdurchmesser dK 1,02 bis 1,04 · dA 
Elastizitätsmodul 195.000 N/mm² 
Zugfestigkeit 1.860 N/mm² 
0,1%-Dehngrenze 1.660 N/mm² 
Tab. 3-4: Versuche zur Frequenzermittlung an nackten Litzen und Monolitzen  
Versuch Nr. 
1. 
P  
[kN] 
 
2. 
Frequenz-
messung 
 
3. 
1 Draht 
durch- 
trennen 
4. 
Frequenz-
messung 
 
5. 
1 Draht 
durch- 
trennen 
6. 
Frequenz-
messung 
 
1 (nackte Litze) 171 3 3 3 --- --- 
2 (nackte Litze) 171 3 3 3 --- --- 
3 (Monolitze) 172 3 3 3 --- --- 
4 (Monolitze) 173 3 3 3 --- --- 
5 (nackte Litze) 45 3 3 3 3 3
6 (Monolitze) 47 3 3 3 3 3
 
Die maximale Vorspannkraft einer Litze während des Spannvorgangs ist nach DIN 
EN 1992-1-1 [33]: 
 
 max p pk p0,1kP A min 0,80 f ; 0,90 f 216kN      (3-3) 
9HUVXFKHPLW/LW]HQ

'LHPD[LPDO]XOlVVLJH.UDIWZlKUHQGGHV6SDQQHQVZLUGGLUHNWQDFKGHP6SDQQHQ
GXUFKGHQ.HLOVFKOXSIXQG LP/DXIHGHU=HLW LQIROJH.ULHFKHQ6FKZLQGHQXQG
5HOD[DWLRQYHUULQJHUW'DHLQ'UDKWEUXFKLQIROJH.RUURVLRQLQGHU5HJHOHUVWQDFK
HLQHUOlQJHUHQ6WDQG]HLWDXIWULWWZXUGHIUGLH9HUVXFKHELVHLQH6SDQQNUDIW
QDFK9HUDQNHUQGHU.HLOHYRQHWZDN1JHZlKOWZDVLQHWZDGHUPD[L
PDOHQ.UDIWZlKUHQGGHV6SDQQYRUJDQJVHQWVSULFKW
 
$EE 0RQROLW]HLP9HUVXFKVVWDQGOLQNV'HKQPHVVWUHLIHQ'06DXI/LW]HUHFKWV
 'XUFKIKUXQJXQG$XVZHUWXQJGHU9HUVXFKH
1DFK (LQEDX GHU MHZHLOLJHQ 0RQR/LW]H XQG $XIEULQJHQ GHU JHZQVFKWHQ
6SDQQNUDIWZXUGHQHQWODQJGHU0RQR/LW]HQDQ]HKQ6WHOOHQ±MHZHLOVLP%HUHLFK
GHU'06 ± 6FKZLQJXQJVPHVVXQJHQ ]XU (UPLWWOXQJ GHU YRUKDQGHQHQ(LJHQIUH
TXHQ] GXUFKJHIKUW $QVFKOLHHQG ZXUGH HLQ 'UDKWEUXFK VLPXOLHUW LQGHP HLQ
'UDKWRKQH'06PLWWHOV7UHQQVFKOHLIHUGXUFKWUHQQWZXUGH%HLGHQ9HUVXFKHQ
ELVZXUGHGHU'UDKWDQ0HVVVWHOOHXQGEHLGHQ9HUVXFKHQXQGDQ0HVVVWHOOH
$EELOGXQJ7DEHOOHGXUFKWUHQQW1DFKGHP'XUFKWUHQQHQGHV'UDKWHV
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wurden die Frequenzanalysen an allen zehn Messstellen wiederholt. Bei den Ver-
suchen 5 und 6 wurde mit einer geringeren Vorspannkraft der Einfluss von Draht-
brüchen untersucht. Hier wurde außerdem zusätzlich ein weiterer Draht durch-
trennt. Die Spannkraft wurde bei den letzten beiden Versuchen reduziert, da bei 
den Versuchen 1 bis 4 mit nackten Litzen bzw. Monolitzen der durchtrennte Draht 
auf seiner gesamten Länge spannungsfrei war und nun untersucht werden sollte, 
ob es eine Verankerung des durchtrennten Drahtes gibt. Die Messdaten der Kraft-
messdose und der zehn DMS wurden in Zeitintervallen von einer Sekunde aufge-
zeichnet. 
Durch das Durchtrennen eines äußeren Drahtes verringert sich die Querschnitts-
fläche um ca. 1/7 der Gesamtfläche. Der E-Modul als Materialkonstante sowie die 
Länge und Dehnung der Litze sind durch die beidseitige Lagerung mit Keilen kon-
stant. Dadurch müsste sich auch die Spannkraft um ca. 1/7, also etwa 14,3% ver-
ringern, wenn sich der Draht nicht wieder entlang der Litze verankert. Ein gerin-
gerer Spannkraftabfall wäre ein Hinweis, dass eine Verankerung des Drahtes 
stattgefunden hat. Einen weiteren Hinweis kann der Abstand der durchtrennten 
Drahtenden liefern. Die Spannung im Stahl liegt unterhalb der Streckgrenze. Das 
heißt, wenn die Spannkraft im Draht auf null sinkt, muss die komplette Dehnung, 
die der durchtrennte Draht durch das Vorspannen erfahren hat, zurückgegangen 
VHLQ'LH'HKQXQJHQİVRZLHGLH/lQJHQlQGHUXQJHQǻ/GXUFKGDV9RUVSDQQHQ
betragen bei den Versuchen 1 bis 4: 
 
P 172 5880μm m
E A 195 150
H  |  
   
(3-4) 
 
P 172L L 22,9 0,135m
E A 195 150
  |   
   
(3-5) 
und bei den Versuchen 5 und 6: 
 
P 45 1538μm m
E A 195 150
H  |  
   
(3-6) 
 
P 45L L 22,9 0,035m
E A 195 150
  |   
   
(3-7) 
¨
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9HUVXFKHPLW/LW]HQ

'LH6SDQQNUlIWHLQGHQ0RQR/LW]HQYRUXQGQDFK'XUFKWUHQQHQGHU'UlKWHVLQG
LQ7DEHOOHGDUJHVWHOOW(VLVW]XHUNHQQHQGDVVEHLGHQ9HUVXFKHQELVGHU
6SDQQNUDIWYHUOXVWJU|HUXQGEHLGHQ9HUVXFKHQXQGNOHLQHUDOVHLQ6LHEWHOLVW
%HLDOOHQ9HUVXFKHQZDUHQGLHGXUFKWUHQQWHQ'UlKWHEHUGLHJHVDPWH/lQJHVSDQ
QXQJVIUHL(VJDENHLQ+HUDXVUDJHQGHU'UlKWHDQGHQ.HLOHQVRQGHUQHLQ$XI
VWDXFKHQ GHU GXUFKWUHQQWHQ 'UlKWH YRU GHU 9HUDQNHUXQJ QDFNWH /LW]HQ E]Z
OHLFKWH$XIVWDXFKXQJHQLP%HUHLFKGHUgIIQXQJHQGHV0RQROLW]HQKOOURKUHV0R
QROLW]HQ%HLDQGHUHQ9HUVXFKHQDQ0RQROLW]HQPLWGXUFKJHKHQGHP0RQROLW]HQ
KOOURKUZXUGHHEHQIDOOVNHLQ+HUDXVVWHKHQGHUJHEURFKHQHQ'UlKWHDQGHQ.HLOHQ
EHREDFKWHW>@
,Q$EELOGXQJOLQNVHUNHQQWPDQZLHVLFKGHUGXUFKWUHQQWH'UDKWDQGHU+OO
URKU|IIQXQJIUGHQ'HKQPHVVVWUHLIHQDXIJHVWDXFKWKDW'LH7DWVDFKHGDVVGLHV
DQGHUgIIQXQJYRQ0HVVVWHOOHSDVVLHUWHZHOFKHDPZHLWHVWHQYRQGHU7UHQQ
VWHOOHHQWIHUQWLVW]HLJWGDVVVLFKGHU'UDKWDXFKEHLJHVFKORVVHQHU0RQROLW]HQ
KOOHQLFKWYHUDQNHUWKlWWH'LHV]HLJWHVLFKLQEHLGHQ0RQROLW]HQYHUVXFKHQXQG
%HLGHQQDFNWHQ/LW]HQ9HUVXFKHXQGJDEHVHLQ$XIVWDXFKHQGHVJHEUR
FKHQHQ'UDKWHVEHLGVHLWLJGLUHNWYRUGHU9HUDQNHUXQJ$EELOGXQJUHFKWV(LQH
P|JOLFKH(UNOlUXQJZDUXPGHU6SDQQNUDIWYHUOXVW LQGHQ0RQR/LW]HQJU|HU
DOVGHUWKHRUHWLVFKH:HUWLVWLVWGHU6HLOUHFN%HLP9RUVSDQQHQHLQHU/LW]HLVWGDV
6SDQQXQJV'HKQXQJV9HUKDOWHQ DXIJUXQG GHU 4XHUSUHVVXQJHQ ]ZLVFKHQ GHQ
'UlKWHQGLH]X4XHUGHKQXQJHQXQGHLQHU9HUOlQJHUXQJGHU'UlKWH IKUHQ]X
QlFKVW QLFKWOLQHDU >@ %HLP'XUFKWUHQQHQ HLQHV'UDKWHV YHUULQJHUQ VLFK GLH
4XHUSUHVVXQJHQXQGVRPLWDXFKGLH'HKQXQJHQGHU'UlKWH)ROJOLFKQLPPWGLH
JHVDPWH6SDQQNUDIWLQGHQQRFKLQWDNWHQ'UlKWHQDE*HULQJH$EZHLFKXQJHQEHLP
6SDQQNUDIWYHUOXVWVLQGGXUFK0DDEZHLFKXQJHQGHU'UlKWHP|JOLFK(LQHZHLWHUH
0|JOLFKNHLWZlUHGDVVGLH9RUVSDQQNUDIWXQJOHLFKPlLJDXIGLHHLQ]HOQHQ'UlKWH
YHUWHLOWLVW
 
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Tab. 3-5: Spannkraft vor und nach Durchtrennen der Drähte  
Versuch Nr. 
Spannkraft [kN] 
vor Durchtrennen 
nach Durchtrennen  
1. Draht 
nach Durchtrennen  
2. Draht 
1 (nackte Litze) 171,32 140,26  (-18,13%) --- 
2 (nackte Litze) 171,46 144,37  (-15,80%) --- 
3 (Monolitze) 171,90 141,68  (-17,58%) --- 
4 (Monolitze) 172,61 141,92  (-17,78%) --- 
5 (nackte Litze) 45,25 41,07    (-9,24%) 33,66  (-25,61%) 
6 (Monolitze) 47,02 40,98  (-12,85%) 32,30  (-31,31%) 
Tab. 3-6: Abstände der durchtrennten Drähte 
Versuch Nr. Zeitpunkt 1. Draht  2. Draht 
5 (nackte Litze) 
nach 1. Durchtrennen 3,5 cm --- 
nach 2. Durchtrennen 3,7 cm 4,4 cm 
6 (Monolitze) 
nach 1. Durchtrennen 3,8 cm --- 
nach 2. Durchtrennen 4,9 cm 4,8 cm 
 
Bei den Versuchen 5 und 6 ist auch anhand des Abstandes der Bruchenden der 
einzelnen Drähte erkennbar, dass beide Drähte des jeweiligen Versuches nach dem 
Durchtrennen über ihre gesamte Länge spannungsfrei waren. Die Dehnung der 
Litzen beim Vorspannen lag etwa bei 3,5 cm (Gleichung (3-7)), die Abstände der 
Drahtenden waren mindestens genau so groß. 
Um die Reaktion der intakten Drähte ermitteln zu können, wurden DMS entlang 
eines Drahtes angebracht. Einige DMS sind während der Versuchsdurchführung 
ausgefallen, sodass in der Auswertung je nach Versuch einige wenige Kurven feh-
len. Bei allen Kurven ist zunächst der Anstieg der Dehnungen beim Vorspannen 
sowie der leichte Rückgang beim Verkeilen erkennbar (Abbildungen 3-6 bis 3-8). 
9HUVXFKHPLW/LW]HQ

1DFKGHP'XUFKWUHQQHQHLQHV'UDKWHVLVWHUZDUWXQJVJHPlEHLGHQPHLVWHQ0HVV
VWHOOHQ HLQH 'HKQXQJVDEQDKPH WHLOZHLVH DEHU DXFK HLQH OHLFKWH 'HKQXQJV]X
QDKPHHUNHQQEDU
 
$EE 0RQROLW]HDQ0HVVVWHOOHQDKH)HVWDQNHUQDFK'XUFKWUHQQHQHLQHV'UDKWHVOLQNV
1DFNWH/LW]HDQ9HUDQNHUXQJUHFKWV
(VLVWHUNHQQEDUGDVVGLH'HKQXQJHQYRUGHP'XUFKWUHQQHQEHLGHQ9HUVXFKHQ
JHULQJHUVLQGDOVGHUHUZDUWHWH:HUWYRQȝPPE]ZPP6RLVWEHL
VSLHOVZHLVHEHL9HUVXFKGHU0LWWHOZHUWGHU'HKQXQJYRUGHP'XUFKWUHQQHQGHV
'UDKWHVȝPPXQGQDFKGHP'XUFKWUHQQHQȝPP'LHVLVWQHEHQGHQ
7ROHUDQ]HQLQGHU4XHUVFKQLWWVIOlFKHDXFKDXIHLQHK|KHUH6SDQQVWDKOJWH]XUFN
]XIKUHQ8QWHUYHUHLQIDFKWHU%HUHFKQXQJRKQH%HUFNVLFKWLJXQJYRQ%LHJHGHK
QXQJHQPLW9HUZHQGXQJGHUJHPHVVHQHQ6SDQQNUDIWLVWGHULP3UI]HXJQLVDQJH
JHEHQH:HUWYRQ1PPðEHLGLHVHQ/LW]HQXPELV]XHWZDK|KHU


3 ( 1 PPð
$   
   
 H   

'LH9RUVSDQQNUDIWLVWQLFKWJOHLFKPlLJDXIDOOH'UlKWHYHUWHLOWGDEHLVSLHOVZHLVH
EHUHLWVYRUGHP9RUVSDQQHQGXUFK7UDQVSRUWXQG(LQEDXGHU/LW]H'HKQXQJVXQ
WHUVFKLHGH ]ZLVFKHQ GHQ'UlKWHQ EHVWHKHQ'LHV IKUW GDQQ ]X'HKQXQJVXQWHU
VFKLHGHQ]ZLVFKHQGHQHLQ]HOQHQ0HVVVWHOOHQ$XIIlOOLJLVWGHU$EIDOOE]Z$Q
VWLHJ GHU 'HKQXQJHQ QDFK GHP 'XUFKWUHQQHQ GHU 'UlKWH LQVEHVRQGHUH GHU
WHLOZHLVH$QVWLHJEHLGHQ0RQROLW]HQ(V]HLJWHVLFKQDFK(QWIHUQHQGHU0RQROLW
]HQKOOURKUHGDVVGLHVH'06QLFKWDXIGHPJOHLFKHQ'UDKWEHIHVWLJWZDUHQ
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%HLGHQPHLVWHQ0HVVVWHOOHQZXUGHQDFKGHP'UDKWEUXFKHLQ$EIDOOGHU'HKQXQ
JHQJHPHVVHQZRGXUFKDXFKGHU0LWWHOZHUWGHU'HKQXQJHQEHLDOOHQ9HUVXFKHQ
VLQNW)ROJOLFKLVWGLH6SDQQNUDIWLPEHWUDFKWHWHQ'UDKWVRZLHLQGHU/LW]HLQVJH
VDPWJHVXQNHQZDVGHPJURHQ6SDQQNUDIWDEIDOOGHUPLWGHU.UDIWPHVVGRVHJH
PHVVHQZXUGHHQWVSULFKW'LHVZLUGGXUFKGLH7KHRULHGHV6HLOUHFNVXQWHUVWW]W
GDVVGLH'HKQXQJHQLQGHQ'UlKWHQGXUFKGLH9HUULQJHUXQJGHV4XHUGUXFNVDE
QHKPHQ'HU$QVWLHJGHU'HKQXQJHQDQPDQFKHQ0HVVVWHOOHQZlUHDXFKGDPLW
HUNOlUEDUGDVVVLFKDQPDQFKHQ'UlKWHQGXUFKGLH8PYHUWHLOXQJEHLP'XUFKWUHQ
QHQHLQHV'UDKWHVGLH4XHUSUHVVXQJHQXQGIROJOLFKDXFKGLH'HKQXQJHQHUK|KHQ
,QGHQ$EELOGXQJHQELVVLQGGLHJHPHVVHQHQ'HKQXQJHQGHUHLQ]HOQHQ
'06YRUXQGQDFKGHP'XUFKWUHQQHQHLQ]HOQHU'UlKWHHQWODQJGHU/LW]HGDUJH
VWHOOW1HEHQGHPIDVWOLQHDUHQ9HUODXIYRUGHP'XUFKWUHQQHQYDULLHUHQGLH'HK
QXQJHQQDFKGHP'XUFKWUHQQHQUHODWLYVWDUN
 
$EE 0HVVZHUWHGHU'HKQPHVVVWUHLIHQ'06XQGGHU.UDIWPHVVGRVH.0'±9HUVXFK
QDFNWH/LW]HOLQNVXQG9HUVXFKQDFNWH/LW]HUHFKWV
 
$EE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=LHOGHUGXUFKJHIKUWHQ9HUVXFKHZDU]XXQWHUVXFKHQZLHVLFKGLH(LJHQIUHTXHQ
]HQ LQIROJHGHU'UDKWEUFKH lQGHUQXQGREGLHVHPLWWHOV6FKZLQJXQJVPHVVXQJ
HUNDQQWZHUGHQ N|QQHQ (VZXUGHQ YRU XQG QDFK GHP'XUFKWUHQQHQ HLQ]HOQHU
'UlKWH6FKZLQJXQJVPHVVXQJHQPLWHLQHU)UHTXHQ]DXIO|VXQJYRQ¨I§+]DQ
GHQ]HKQ0HVVVWHOOHQHQWODQJGHU0RQR/LW]HQGXUFKJHIKUW'LH0HVVVWHOOHQ
HQWODQJGHU0RQR/LW]HVROOHQDXFKHLQHQ$XIVFKOXVVGDUEHUJHEHQREDXFKLQ
UHDOHQ%DXZHUNHQDQPHKUDOVHLQHU6WHOOHJHPHVVHQZHUGHQVROOWH%HLHLQHP%DX
ZHUNZUGHPDQDQHLQHU6WHOOH]ZLVFKHQ]ZHL$QNHUE]Z8POHQNVWHOOHQGLH
)UHTXHQ]HUPLWWHOQ'LH(UJHEQLVVHGHUVHFKV9HUVXFKHVLQGLQGHQ$EELOGXQJHQ
ELVVRZLHLQ7DEHOOHGDUJHVWHOOW
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$EE )UHTXHQ]DQDO\VH±(LJHQIUHTXHQ]IU9HUVXFK0RQROLW]HOLQNVXQG9HUVXFK
0RQROLW]HUHFKWV
 
$EE )UHTXHQ]DQDO\VH±(LJHQIUHTXHQ]IU9HUVXFKQDFNWH/LW]HOLQNVXQG9HUVXFK
0RQROLW]HUHFKWV
(VLVWHLQHGHXWOLFKH$EQDKPHGHU)UHTXHQ]EHUHLWVEHLGHP%UXFKHLQHVYRQVLH
EHQ'UlKWHQHUNHQQEDU,QZLHZHLWGLHVEHUWUDJEDULVWDXIHLQUHDOHVLQHLQHU%U
FNHHLQJHEDXWHV6SDQQJOLHGPLWPHKUHUHQ/LW]HQZLUG LQ$EVFKQLWWDQKDQG
HLQHV62)L67L.0RGHOOVHLQHUH[WHUQYRUJHVSDQQWHQ%UFNHXQWHUVXFKW
%HLDOOHQVHFKV9HUVXFKHQZDUHQGLHGXUFKWUHQQWHQ'UlKWHEHUGLHJHVDPWH/lQJH
VSDQQXQJVIUHL(LQ9HUDQNHUQGHV'UDKWHVKDWQLFKW VWDWWJHIXQGHQ'LH(QHUJLH
ZHOFKHEHUGDV$XIVWDXFKHQGHUGXUFKWUHQQWHQ'UlKWHIUHLJHVHW]WZXUGHOlVVWYHU
PXWHQGDVVGXUFKWUHQQWH'UlKWHEHUZHLWDXVJU|HUH/lQJHQVSDQQXQJVIUHLVLQG
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9HUVXFKHPLWYROOYHUVFKORVVHQHQ6HLOHQ

 9HUVXFKHPLWYROOYHUVFKORVVHQHQ6HLOHQ
,Q$QOHKQXQJDQGLH9HUVXFKHPLWQDFNWHQ/LW]HQXQG0RQROLW]HQZXUGHXQWHU
VXFKWZLHVLFK'UDKWEUFKHEHLYROOYHUVFKORVVHQHQ6HLOHQDXIGLH(LJHQIUHTXHQ]
GHV6HLOVDXVZLUNHQ+LHU]XNRQQWHQGUHL9HUVXFKHPLWYROOYHUVFKORVVHQHQ6HLOHQ
GHV7\SV39GHU)LUPD3IHLIHUGXUFKJHIKUWZHUGHQ'LH LQQHUHQ/DJHQGHU
6HLOH VLQG IHXHUYHU]LQNW XQG PLW HLQHU ,QQHQYHUIOOXQJ GLH lXHUHQ /DJHQ
*DOIDQYHU]LQNWRKQH,QQHQYHUIOOXQJ
 $XIEDXGHU9HUVXFKH
'LHGUHLYROOYHUVFKORVVHQHQ6HLOHKDEHQHLQH6WDKOTXHUVFKQLWWVIOlFKHYRQPPð
EHL HLQHP'XUFKPHVVHU YRQPPXQGZXUGHQ LP9HUVXFKVDXIEDX HLQJHEDXW
YRUJHVSDQQWXQGDQVFKOLHHQGPHKUHUH'UDKWEUFKHSUR6HLOPLWWHOV7UHQQVFKOHL
IHUUHDOLVLHUW'XUFKGLH*DEHOVHLOKOVHDQEHLGHQ(QGHQGHU6HLOHPXVVWHHLQ$GDS
WHUDQJHEUDFKWZHUGHQXPGDV6HLOEHUHLQH*HZLQGHVWDQJHYRU]XVSDQQHQXQG
PLWWHOV0XWWHU]XYHUDQNHUQ0LWWHOV.UDIWPHVVGRVHZXUGHGLH.UDIWLP6HLOEHU
GLHJHVDPWH9HUVXFKVGDXHUJHPHVVHQ

$EE 9HUVXFKVDXIEDXIUYROOYHUVFKORVVHQH6HLOH
(QWODQJGHU6HLOHZXUGHQMHZHLOV'HKQPHVVWUHLIHQ'06DQJHEUDFKW$EELO
GXQJZHOFKHDOOHDXIGHPVHOEHQ'UDKWEHIHVWLJWZDUHQXPGHQ9HUODXIGHU
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.DSLWHO(LQIOXVVYRQ'UDKWEUFKHQDXIGLH(LJHQIUHTXHQ]

'HKQXQJHQEHU GLH JHVDPWH/lQJHGHV'UDKWHV HUPLWWHOQ ]X N|QQHQ'LH$E
VWlQGHGHU'06ZXUGHQDXIHWZDPPIHVWJHOHJWZDVGHP6LHEHQIDFKHQGHU
6FKODJOlQJHHQWVSULFKW
(VZXUGHIUDOOHGUHL9HUVXFKHHLQH6SDQQNUDIWQDFKGHP9HUDQNHUQLP%HUHLFK
YRQN1JHZlKOWZDVLQHWZDGHU*UHQ]]XJNUDIW=5GHQWVSULFKW
 'XUFKIKUXQJXQG$XVZHUWXQJGHU9HUVXFKH
1DFK(LQEDXGHVMHZHLOLJHQ6HLOVZXUGH]XQlFKVWDXIHLQH.UDIWYRQFDN1
YRUJHVSDQQW DEJHODVVHQ XQG GDQQ DXI GLH JHZQVFKWH 6SDQQNUDIW YRUJHVSDQQW
'LHVYHUPLQGHUWGHQ(LQIOXVVGHV6HLOUHFNVZHOFKHUVLFKVRQVWEHUGLH9HUVXFKV
GDXHUPLWVWHWLJDEQHKPHQGHU6SDQQNUDIW]XVWDUNEHPHUNEDUPDFKHQZUGH1DFK
$XIEULQJHQGHUJHZQVFKWHQ6SDQQNUDIWZXUGHQHQWODQJGHU6HLOHDQ]HKQ6WHOOHQ
±MHZHLOVLP%HUHLFKGHU'06±6FKZLQJXQJVPHVVXQJHQ]XU(UPLWWOXQJGHUYRU
KDQGHQHQ (LJHQIUHTXHQ] GXUFKJHIKUW $QVFKOLHHQG ZXUGHQ PHKUHUH 'UDKW
EUFKH VLPXOLHUW LQGHP'UlKWHPLWWHOV 7UHQQVFKOHLIHU GXUFKWUHQQWZXUGHQ %HL
DOOHQGUHL9HUVXFKHQZXUGHQGLH'UlKWH]ZLVFKHQGHQ0HVVVWHOOHQXQG$E
ELOGXQJGXUFKWUHQQW(VZXUGHQLPPHUEHQDFKEDUWH'UlKWHGHUlXHUHQ/DJH
GXUFKWUHQQW1DFKGHP'XUFKWUHQQHQGHU'UlKWHZXUGHQGLH)UHTXHQ]DQDO\VHQDQ
DOOHQ]HKQ0HVVVWHOOHQZLHGHUKROW'LH0HVVGDWHQGHU.UDIWPHVVGRVHXQGGHU]HKQ
'06 ZXUGHQ LQ =HLWLQWHUYDOOHQ YRQ HLQHU 6HNXQGH DXIJH]HLFKQHW 'XUFK GLH
HLQVHLWLJH$QRUGQXQJGHU'HKQPHVVVWUHLIHQZHUGHQ%LHJHHLQIOVVHQLFKWEHUFN
VLFKWLJW
'XUFKGDV'XUFKWUHQQHQHLQHVlXHUHQ'UDKWHVYHUULQJHUWVLFKGLH4XHUVFKQLWWV
IOlFKH'DGXUFKPVVWHVLFKDXFKGLH6SDQQNUDIWSUR]HQWXDO]XU4XHUVFKQLWWVIOlFKH
GHVGXUFKWUHQQWHQ'UDKWHVYHUULQJHUQZHQQVLFKGHU'UDKWQLFKWZLHGHUHQWODQJ
GHV6HLOVYHUDQNHUW(LQJHULQJHUHU6SDQQNUDIWDEIDOOZlUHHLQ+LQZHLVGDVVHLQH
9HUDQNHUXQJGHV'UDKWHVVWDWWJHIXQGHQKDW
'LH 6SDQQNUlIWH LQ GHQ 6HLOHQ YRU XQG QDFK 'XUFKWUHQQHQ GHU 'UlKWH VLQG LQ
7DEHOOHGDUJHVWHOOW%HLGHQ9HUVXFKHQ1UXQGLVWGLHSUR]HQWXDOH$E
QDKPHLQGHU6SDQQNUDIWQDKH]XLGHQWLVFKREZRKOEHLPOHW]WHQ9HUVXFKHLQ'UDKW
PHKUGXUFKWUHQQWZXUGH%HL9HUVXFK1UZDUHQQDFKGHP'XUFKWUHQQHQGHU
HUVWHQ GUHL 'UlKWH QRFK DOOH 'UlKWH LP 6HLO VRGDVV GHU 'UDKWEUXFK QXU GDUDQ
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HUNHQQEDUZDUGDVVPDQGLH='UlKWHGHU]ZHLWHQ/DJHEHUHLWVHUNHQQHQNRQQWH
'LH.UDIWLP6HLOUHGX]LHUWHVLFKQDFKGUHL'UlKWHQOHGLJOLFKDXIFDN11DFK
'XUFKWUHQQHQGHV'UDKWHVZLFNHOWHQVLFKGLHGXUFKWUHQQWHQ'UlKWHYRP6HLODE
XQGGLH.UDIWDP)HVWDQNHUILHODXIN1DE1DFK'XUFKWUHQQHQHLQHVZHL
WHUHQ'UDKWHVZDUDP)HVWDQNHUHLQH.UDIWYRQN1DE]XOHVHQ
8PGLH5HDNWLRQGHU'UlKWHHUPLWWHOQ]XN|QQHQZXUGHQGLH'HKQPHVVVWUHLIHQ
HQWODQJHLQHV'UDKWHV DQJHEUDFKW'LHVHU'UDKW ODJ EHLGHQ9HUVXFKHQXQG
JHJHQEHUGHU7UHQQVWHOOH%HLPGULWWHQ9HUVXFKZXUGHGHU'UDKWPLWGHQ'HKQ
PHVVVWUHLIHQGXUFKWUHQQWXPKHUDXV]XILQGHQ LQZHOFKHU(QWIHUQXQJ]XU%UXFK
VWHOOHGHU'UDKWZLHGHUYROOPLWWUlJW
,Q$EELOGXQJHUNHQQWPDQZLHVLFKGXUFKWUHQQWH='UlKWHWURW]YROOVWlQGLJHU
'XUFKWUHQQXQJ ]ZHLWH JHJHQOlXILJH/DJH3URILOGUlKWH LVW YROOVWlQGLJ VLFKWEDU
DXIJUXQGLKUHV3URILOVLP6HLOYHUDQNHUQXQGHVHUVWQDFKZHLWHUHP'XUFKWUHQQHQ
]X HLQHP/|VHQ DXV GHP 6HLO NRPPW %HL DXVUHLFKHQGHU$Q]DKO GXUFKWUHQQWHU
'UlKWHZLFNHOQVLFKGLHVHGDQQEHUHLQHJU|HUH/lQJHYRP6HLODE
  
$EE 9HUVXFKVDXIEDXPLW%OLFNYRQGHU6HLWHGHV6SDQQDQNHUVOLQNV$GDSWHU*DEHOVHLO
KOVH±*HZLQGHVWDQJH0LWWH'HKQPHVVWUHLIHQ'06DXI6HLOUHFKWV
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Tab. 3-8: Daten der verwendeten Seile  
Nenndurchmesser d 31,0 mm 
Seilnennquerschnitt 634,0 mm² 
Elastizitätsmodul 160.000 ± 10 N/mm² 
Charakteristische Bruchkraft ZB,k 916 kN 
Grenzzugkraft ZR,d 555 kN 
Drahtnennfestigkeit 1570 N/mm² 
Anzahl Drähte gesamt 61 
Anzahl Drähte äußerste Lage 24 
3URILOGUDKWK|KHÄ=-'UlKWH³ 4,2 mm 
Schlaglänge 290 mm 
Masse 5,3 kg/m 
Seilbeschlag (beidseitig) Gabelseilhülse Typ 802 
 
Tab. 3-9: Versuche zur Frequenzermittlung an vollverschlossenen Seilen  
Versuch Nr. 
1. 
P  
[kN] 
 
2. 
Frequenz-
messung 
 
3. 
Drähte 
durch- 
trennen 
4. 
Frequenz-
messung 
 
5. 
Drähte 
durch- 
trennen 
6. 
Frequenz-
messung 
 
1 510 3 3 3 2 3
2 509 3 3 3 3 3
3 511 3 4 3 2 3
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7DE 6SDQQNUDIWDP)HVWDQNHU.0'YRUXQGQDFK'XUFKWUHQQHQGHU'UlKWH
  
$EE *HJHQVHLWLJH)L[LHUXQJEHLZHQLJHQJHEURFKHQHQ'UlKWHQOLQNVOHLFKWH$EZLFNOXQJ
HLQLJHU3URILOGUlKWH0LWWH$EZLFNHOQGHU3URILOGUlKWHEHUJURH/lQJHUHFKWV
%HL DOOHQ .XUYHQ LVW GHU $QVWLHJ GHU 'HKQXQJHQ EHLP 9RUVSDQQHQ VRZLH GHU
OHLFKWH5FNJDQJQDFKGHPHUVWHQ9HUDQNHUQHUNHQQEDU$EELOGXQJHQXQG
1DFK(UK|KXQJGHU6SDQQNUDIW1DFKODVVHQXQGGHPHUQHXWHQ$QVSDQQHQ
ZXUGHQGLH6HLOHYHUDQNHUW1DFKGHP'XUFKWUHQQHQGHU'UlKWHLVWHUZDUWXQJVJH
PlEHLDOOHQ0HVVSXQNWHQHLQH'HKQXQJVDEQDKPHHUNHQQEDU'LHVHLVWEHLPGULW
Versuch Nr. 
Spannkraft [kN]  
vor Durchtrennen 
nach  
1. Durchtrennen 
nach  
2. Durchtrennen 
1 510,16 499,58  (-2,07%) 485,76  (-4,78%)  
2 504,44 502,12  (-0,46%) 490,27  (-2,81%) (*) 
3 506,60 496,20  (-2,05%) 482,12  (-4,83%) (**) 
(*) Erhöhung der Spannkraft auf 505 kN nach dem jeweiligen Durchtrennen der Drähte und 
vor Durchführung der Frequenzmessungen. 
(**) Nach 1. Durchtrennen Abfall der Spannkraft über Nacht auf 484 kN. Vor 2. Durchtrennen 
Kraft wieder auf 494 kN erhöht. 
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WHQ9HUVXFKIUGLHEHLGHQPLWWOHUHQ'HKQPHVVWUHLIHQ'06XQG'06ZH
VHQWOLFKJU|HUGDGLH'UlKWH]ZLVFKHQGLHVHQEHL'HKQPHVVWUHLIHQGXUFKWUHQQW
ZXUGHQXQGGHU'UDKWLQGLHVHP%HUHLFKQDKH]XVSDQQXQJVIUHLZDU
 
$EE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'06XQGGHU.UDIWPHVVGRVH.0'±9HUVXFK
OLQNV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UHFKWV

$EE 0HVVZHUWHGHU'HKQPHVVVWUHLIHQ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.0'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$EE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9HUVXFKHPLWYROOYHUVFKORVVHQHQ6HLOHQ
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
$EE 9HUODXIGHU'HKQXQJHQHQWODQJGHV6HLOVIU9HUVXFK
$QKDQGGHUGXUFKJHIKUWHQ9HUVXFKHVROOXQWHUVXFKWZHUGHQZLHVLFKGLH(LJHQ
IUHTXHQ]HQLQIROJHGHU'UDKWEUFKHlQGHUQXQGREGLHVHPLWWHOV6FKZLQJXQJVPHV
VXQJHUNDQQWZHUGHQN|QQHQ(VZXUGHQYRUXQGQDFKGHP'XUFKWUHQQHQHLQ]HOQHU
'UlKWH6FKZLQJXQJVPHVVXQJHQPLWHLQHU)UHTXHQ]DXIO|VXQJYRQ¨I§+]DQ
GHQ]HKQ0HVVVWHOOHQHQWODQJGHU6HLOHGXUFKJHIKUW'LH(UJHEQLVVHGHUGUHL9HU
VXFKHVLQGLQ7DEHOOHVRZLHLQGHQ$EELOGXQJHQXQGGDUJHVWHOOW(V
LVWHLQH$EQDKPHGHU)UHTXHQ]QDFKGHPMHZHLOLJHQ'XUFKWUHQQHQGHU'UlKWHHU
NHQQEDU,QZLHZHLWGLHVEHUWUDJEDULVWDXIHLQUHDOHVLQHLQHU%UFNHHLQJHEDXWHV
6HLOZLUGLQGHQ$EVFKQLWWHQXQGDQKDQGYRQ62)L67L.0RGHOOHQHLQHV
VHLOYHUVSDQQWHQ6WDGLRQGDFKHVVRZLHHLQH6HLOEUFNHXQWHUVXFKW
7DE 0LWWOHUH(LJHQIUHTXHQ]HQGHU]HKQ0HVVVWHOOHQYRUXQGQDFKGHP'XUFKWUHQQHQGHU
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$EE )UHTXHQ]DQDO\VH±(LJHQIUHTXHQ]IU9HUVXFKOLQNVXQG9HUVXFKUHFKWV

$EE )UHTXHQ]DQDO\VH±(LJHQIUHTXHQ]IU9HUVXFK
 =XVDPPHQIDVVXQJGHUGXUFKJHIKUWHQ9HUVXFKH
$QKDQGGHUGXUFKJHIKUWHQ9HUVXFKHNRQQWHJH]HLJWZHUGHQGDVVLQVEHVRQGHUH
EHL0RQROLW]HQGHUGXUFKWUHQQWH'UDKWEHUVHLQHJHVDPWH/lQJHVSDQQXQJVIUHL
LVW'LHVLVWYRQDXHQQLFKWDP+OOURKUHUNHQQEDUGDHVQLFKW]XHLQHUVLFKWEDUHQ
6FKlGLJXQJGHV+OOURKUHVNRPPW$XFKHLQ+HUDXVUDJHQGHVJHEURFKHQHQ'UDK
WHVDP6SDQQNHLONRQQWHQLFKWEHREDFKWHWZHUGHQ(LQHUHLQYLVXHOOH,QVSHNWLRQLVW
VRPLWQLFKWLQGHU/DJH6SDQQJOLHGGUDKWEUFKHKLQUHLFKHQGHUNHQQHQ]XODVVHQ
DXFKQLFKWGXUFKHLQgIIQHQGHU$QNHUKDXEH
%HLYROOYHUVFKORVVHQHQ6HLOHQVLQG4XHUVFKQLWWVPLQGHUXQJHQEHUHLWVEHLZHQLJHQ
GXUFKWUHQQWHQ 'UlKWHQ PLWWHOV )UHTXHQ]DQDO\VH YHUVXFKVWHFKQLVFK GHWHNWLHUEDU
QRFKEHYRUVLFKGLHlXHUHQ='UlKWHYRP6HLODEZLFNHOQ
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3.4  Zusammenfassung der durchgeführten Versuche 
99 
Inwieweit sich die Ergebnisse dieser Versuche auf reale Bauwerke übertragen las-
sen, wird in Kapitel 6 aufgezeigt, insbesondere hinsichtlich der Tatsache, dass bei 
den Versuchen beide Litzen- bzw. Seilenden unverschieblich gelagert sind. Bei 
realen Seiltragwerken kann es infolge Querschnittsminderungen zu Verformungen 
des Bauwerks kommen, was wiederum zu Änderungen in der Eigenfrequenz führt. 
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.DSLWHO 
3UIYHUIDKUHQIUGLH%DXZHUNVSUIXQJ
,QGLHVHP.DSLWHOZLUGHLQ(LQEOLFNEHU3UIYHUIDKUHQIUH[WHUQH6SDQQJOLHGHU
XQG 6FKUlJVHLOH JHJHEHQ LQVEHVRQGHUH KLQVLFKWOLFK GHUHU $QZHQGEDUNHLW XQG
$XVVDJHNUDIW'LHHLQ]HOQHQ9HUIDKUHQZXUGHQLP/DERUVRZLHDQH[WHUQHQ6SDQQ
JOLHGHUQ]ZHLHU%UFNHQJHWHVWHW=XVlW]OLFKZXUGHQ]ZHLH[WHUQH6SDQQJOLHGHU
DXVJHEDXWXQGGHU=XVWDQGGHV6SDQQVWDKOVXQGGHU+OOURKUHEHUSUIW

$EE 0KOHQJUDEHQEUFNH(VVHQ.HWWZLJ
>)RWRJUDI1LFRODV-DQEHUJZZZVWUXFWXUDHGH@
%UFNHQJHOWHQVFKRQVHLWMHKHUDOVHUKDOWHQVZHUWH,QIUDVWUXNWXUHOHPHQWHGLHHLQHU
EHVRQGHUHQ$XIPHUNVDPNHLWEHGUIHQ%HUHLWVLP0LWWHODOWHUZXUGHQ%UFNHQDXI
JUXQG LKUHU%HGHXWXQJKlXILJHLQHP%UFNHQPHLVWHUDPWXQWHUVWHOOW VRGDVVHLQH
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
VWlQGLJH hEHUZDFKXQJ XQG 8QWHUKDOWXQJ GHU %DXZHUNH VLFKHUJHVWHOOW ZHUGHQ
NRQQWH(LQ%HLVSLHOIUHLQH%UFNHQSUIXQJLP-DKUKXQGHUWLVWHLQ6FKUHLEHQ
GHV.|QLJOLFKHQ.UHLVEDXLQVSHNWRUV6SLOOQHUZHOFKHVDQGHQ%UJHUPHLVWHUYRQ
.HWWZLJKHXWLJHU6WDGWWHLOYRQ(VVHQEH]JOLFKGHU3UIXQJGHUHUULFKWHWHQ
Ä0KOHQJUDEHQEUFNH³DGUHVVLHUWZDU>@>@
$P'H]HPEHUHUJLQJGXUFKGHQ.|QLJOLFKHQ.UHLVEDXLQ
VSHNWRU 6SLOOQHU DQ +HUUQ %UJHUPHLVWHU *|ULQJ :RKOJHERUHQ
.HWWZLJDG5XKUIROJHQGHV6FKUHLEHQ
Ä(XHU :RKOJHERUHQ EHHKUH LFK PLFK DQ]X]HLJHQ GD LFK 6RQQ
DEHQGGHQWHQG0WV1DFKPLWWDJV8KU0LQ.HWWZLJ]XU
%HVLFKWLJXQJGHU5XKUEUFNHHLQWUHIIHQXQGPLFKYRP%DKQKRIJH
UDGHZHJVGRUWKLQEHJHEHQZHUGH,FKELWWHYHUDQODVVHQ]XZROOHQ
GD]XGLHVHU=HLWHLQVFKZHUEHODGHQHU:DJHQGLH%UFNHSDVVLHUW
XQGPLUHLQ6FKORVVHUPLWHLQHP+DPPHUYHUVHKHQVRZLHGDV$PWV
EODWWGHV-DKUHV]XU9HUIJXQJJHVWHOOWZLUG0HLQH5FNUHLVH
QDFK(VVHQPXHUIROJHQ8KU0YRQGRUW³ >@
$P3ULQ]LSGHU%DXZHUNVSUIXQJKDWVLFKEHUGLH-DKUKXQGHUWHKLQZHJZHQLJ
YHUlQGHUW'DV$ENORSIHQYRQ2EHUIOlFKHQXQG9HUELQGXQJVPLWWHOQGLH6LFKWSU
IXQJGHV%DXZHUNVXQWHU9HUNHKUVRZLHJJI9HUIRUPXQJVPHVVXQJHQDP%DXZHUN
VLQGRIIHQEDU VHLW%HJLQQGHU%DXZHUNVSUIXQJDQHUNDQQWHXQGSUD[LVWDXJOLFKH
9RUJHKHQVZHLVHQ ,P/DXIHGHU=HLW KDW VLFK MHGRFK GLH.RPSOH[LWlW GHU%DX
ZHUNHJHlQGHUW'LH(QWZLFNOXQJHQLQGHQ%HUHLFKHQ%DXVWRIIH%DXZHLVHQ.RQ
VWUXNWLRQVXQG%HUHFKQXQJVYHUIDKUHQXQGGHU$OWHUVHQWZLFNOXQJGHU%DXZHUNH
IKUWHQGD]XGDVVGHU3UIXPIDQJLPPHUJU|HUJHZRUGHQLVW>@
,Q'HXWVFKODQGZHUGHQGLHYRUKDQGHQHQ6FKlGHQDQ%UFNHQXQGGHUHQ$XVUV
WXQJDQKDQGHLQHU9HUIDKUHQVDQZHLVXQJEHJXWDFKWHWXQGEHXUWHLOW,QZHOFKHQ$E
VWlQGHQZDVXQGZLHJHSUIWZHUGHQPXVVZLUGGXUFKGLH',1>@JHUHJHOW
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
$EE =HLWOLFKH(QWZLFNOXQJGHU',1
,P$XJXVWZXUGHHUVWPDOVGLH',1XQWHUGHP1DPHQÄ5LFKWOLQLHQIU
GLHhEHUZDFKXQJXQG3UIXQJHLVHUQHU6WUDHQEUFNHQ³HLQJHIKUW1DFK=XVDP
PHQOHJXQJPLW GHU LP -DKUH  HLQJHIKUWHQ',1  Ä5LFKWOLQLHQ IU GLH
hEHUZDFKXQJXQG3UIXQJPDVVLYHU6WUDHQEUFNHQ³LP-DKU]XU',1
JLEWHVGLH',1VHLWXQWHUGHPKHXWHEHNDQQWHQ1DPHQÄ,QJHQLHXUEDX
ZHUNH LP=XJHYRQ6WUDHQXQG:HJHQ±hEHUZDFKXQJXQG3UIXQJ³PLWGHU
DNWXHOOVWHQ$XVJDEHYRP1RYHPEHU
%HLGHUhEHUSUIXQJQDFK',1 >@PXVVHLQ%DXZHUNDOOH-DKUHHLQHU
+DXSWSUIXQJ+3XQGDOOH-DKUHQDFKHLQHU+3HLQHUHLQIDFKHQ3UIXQJ(3
XQWHU]RJHQZHUGHQ>@+LHUEHL LVWXQWHUDQGHUHPGHU=XVWDQGGHV.RUURVLRQV
VFKXW]HVYRQVWlKOHUQHQ=XEHK|UXQG$XVUVWXQJVEDXWHLOHQ]XSUIHQLQVEHVRQ
GHUHEHLNRUURVLRQVHPSILQGOLFKHQ%DXWHLOHQZLH]%9HUDQNHUXQJHQYRQ6HLOHQ
.DEHOQ+lQJHUQXQGGHUHQ$QVFKOVVH%HUKUXQJVVWHOOHQ]ZLVFKHQ%HWRQXQG
6WDKOEDXWHLOHQEHGUIHQEHVRQGHUHU%HDFKWXQJ'LHHLQ]HOQHQ6FKlGHQVLQGEHLGHU
%DXZHUNVSUIXQJDQKDQGHLQHV6FKDGHQVNDWDORJV]XGRNXPHQWLHUHQXQGMHQDFK
6FKDGHQVJU|HE]ZYHUPXWHWHP6FKDGHQLVWHLQHREMHNWEH]RJHQH6FKDGHQVDQD
O\VH26$GXUFK]XIKUHQ>@>@>@
5LFKWOLQLHQIUGLH
hEHUZDFKXQJXQG3UIXQJ
HLVHUQHU6WUDHQEUFNHQ
',1
$XJXVW
5LFKWOLQLHQIUGLH
hEHUZDFKXQJXQG3UIXQJ
PDVVLYHU6WUDHQEUFNHQ
',1
-XQL
6WUDHQ
5LFKWOLQLHQIUGLH
hEHUZDFKXQJXQG3UIXQJ
XQG:HJEUFNHQ ',1
'H]HPEHU
,QJHQLHXUEDXZHUNHLP=XJH
YRQ6WUDHQXQG:HJHQ
hEHUZDFKXQJXQG3UIXQJ
',1
0lU]
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hEHUSUIXQJHQYRQ:LQGHQHUJLHDQODJHQVLQGQDFKGHU5LFKWOLQLHIU:LQGHQHU
JLHDQODJHQ>@LP5DKPHQGHUZLHGHUNHKUHQGHQ3UIXQJHQGXUFK]XIKUHQ:LH
GHUNHKUHQGH 3UIXQJHQ VLQG LQ UHJHOPlLJHQ ,QWHUYDOOHQ GXUFK]XIKUHQ ZREHL
GLHVH3UILQWHUYDOOHK|FKVWHQV-DKUHEHWUDJHQ'LHVHGUIHQ±XQWHUJHZLVVHQ9R
UDXVVHW]XQJHQZLH]%MlKUOLFKHUhEHUZDFKXQJXQG:DUWXQJ±DXIYLHU-DKUHYHU
OlQJHUWZHUGHQ>@
%HLHLQHUZLHGHUNHKUHQGHQ3UIXQJLVWIUGHQ7XUPXQGGDV)XQGDPHQW)XQGD
PHQWNHOOHUXQG6RFNHOPLQGHVWHQVHLQH6LFKWSUIXQJGXUFK]XIKUHQZREHLGLH
HLQ]HOQHQ%DXWHLOHDXVXQPLWWHOEDUHU1lKH]XXQWHUVXFKHQVLQG+LHUEHLLVWLQVEH
VRQGHUHDXI6FKlGHQKLQVLFKWOLFKGHU6WDQGVLFKHUKHLW]%.RUURVLRQ]XNRQWURO
OLHUHQ8QWHUDQGHUHPPXVVKLHUEHL6FKUDXEHQPLQGHVWHQVHLQH6LFKWXQG/RFNHU
KHLWVNRQWUROOHGXUFKJHIKUWZHUGHQ>@
(LQHhEHUSUIXQJGHUH[WHUQHQ6SDQQJOLHGHU±VRZRKOLP%UFNHQEDXDOVDXFKEHL
:LQGHQHUJLHDQODJHQ±ZLUG]XU]HLWLP5DKPHQGHU+DXSWSUIXQJHQE]ZZLHGHU
NHKUHQGHQ3UIXQJHQIDVWDXVVFKOLHOLFKYLVXHOOGXUFKJHIKUW
(LQ ]LHOJHULFKWHWHV %UFNHQPRQLWRULQJ ± LQVEHVRQGHUH IU 6HLOH XQG H[WHUQH
6SDQQJOLHGHU±OLHIHUWQLFKWQXUHLQHQ6LFKHUKHLWVJHZLQQGXUFKIUK]HLWLJHV(UNHQ
QHQYRQVLFKHUKHLWVUHOHYDQWHQ9HUlQGHUXQJHQVRQGHUQNDQQDXFK]XU9HUOlQJH
UXQJGHU1XW]XQJVGDXHUHLQHV%DXZHUNVEHLWUDJHQ>@
)UHLQH.RUURVLRQVEHXUWHLOXQJGHUH[WHUQHQ6SDQQJOLHGHUXQG6HLOHVLQG,QIRUPD
WLRQHQEHUGHQ]HLWOLFKHQ9HUODXI2UWXQG$XVPDYRQ.RUURVLRQVVFKlGHQE]Z
SUR]HVVH HUIRUGHUOLFK +LHUEHL VLQG LQVEHVRQGHUH IROJHQGH 3XQNWH ]X
NOlUHQ>@
 :LHJURLVWGLHYRUKDQGHQH6SDQQNUDIW"
 ,VWGHU.RUURVLRQVVFKXW]QRFKLQWDNW"
 :LHJURLVWGLH.RUURVLRQVJHIDKU"
 %HVWHKWHLQH.RUURVLRQVDNWLYLWlW"
 :LHJURLVWGHU.RUURVLRQVIRUWVFKULWW"
 ,VWEHUHLWVHLQH.RUURVLRQVVFKlGLJXQJYRUKDQGHQ"
 6LQG6SDQQVWDKOEUFKHYRUKDQGHQ"
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,P5DKPHQGLHVHU$UEHLWZXUGHQYHUVFKLHGHQH9HUIDKUHQKLQVLFKWOLFKLKUHU(LJ
QXQJXQGDXFKGHUDQIDOOHQGHQ.RVWHQXQWHUVXFKW+LHUEHLZLUG]ZLVFKHQ3UIPH
WKRGHQ]XU(UPLWWOXQJGHU6SDQQNUDIWXQG0HWKRGHQ]XU6FKDGHQVGHWHNWLRQXQWHU
VFKLHGHQ'LHVH9HUIDKUHQVRZLHGLH(UJHEQLVVHGHU0HVVXQJHQDQEHVFKlGLJWHQ
6SDQQJOLHGHUQVLQGLQ>@DXVIKUOLFKHUEHVFKULHEHQ

$EE %DXZHUNVSUIXQJHQDOV%HVWDQGWHLOGHV4XDOLWlWVPDQDJHPHQWVLP%UFNHQEDX>@
0LW.HQQWQLVGHU6SDQQNUDIWLQGHQHLQ]HOQHQ6SDQQJOLHGHUQOlVVWVLFKGHUHQ=X
VWDQGEHXUWHLOHQEHYRU6FKlGHQDP%DXZHUNHUNHQQEDUVLQG=XGHQJlQJLJVWHQ
9HUIDKUHQJHK|UHQ>@
 VWDWLVFKHV9HUIDKUHQ
 G\QDPLVFKH0HVVXQJHQ
 $QVHW]HQGHU6SDQQSUHVVH
 PDJQHWRHODVWLVFKH0HVVXQJHQ
ZHLWHUH
9HUIJXQJ
(QWVRUJXQJ
1HXEDX
:HLWHUYHU
ZHQGXQJ
8PQXW]XQJ
1XW]XQJVSKDVH
5HJHOPlLJH%DXZHUNV
SUIXQJQDFK',1
YRUJHVHKHQHU
9HUVFKOHL
5HDOLVLHUXQJVSKDVH
(QWZXUIXQG
$XVIKUXQJ
$XVVFKUHLEXQJ
XQG$XIWUDJV
HUVWHOOXQJ
9RUXQWHU
VXFKXQJHQ
$XVIKUXQJV
HQWZXUI
$XVIKUXQJ
4XDOLWlWV
VLFKHUXQJ
9HUNHKUV
EHUJDEH
y$QIRUGHU
XQJHQ
y*UXQGVWFNH
y WHFKQLVFKH
.RQ]HSWH
8PZHOW
yDUFK
%HZHUWXQJ
y)LQDQ]HQ
9RUVWXGLHQ
9RUDUEHLWHQ
$XVVFKUHLEXQJ
y$QJHERWH
y$XVZDKO
*HQHKPLJXQJ
3URMHNWVSH]L
ILNDWLRQHQ
9HUWUlJH
$XIWUDJV
HUWHLOXQJ (UVDW]YRQ
%DXWHLOHQ
(UQHXHUUXQJHQ
5HSDUDWXUHQ
8QYRUKHUJHVHKHQH
y1XW]XQJVEHGLQJXQJHQ
y6FKlGLJXQJHQ
y6LFKHUKHLWVDQIRUGHUXQJHQ
y(UHLJQLVVH
1DFKZHLVXQG
,QVWDQGVHW]XJ
(QGHGHU1XW]XQJV]HLW
(UKDOWXQJVPDQDKPHQ
4XDOLWlWVPDQDJHPHQWIU%UFNHQ
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%HLPVWDWLVFKHQ9HUIDKUHQZLUGGDV6SDQQJOLHGPLWWHOVHLQHU9RUULFKWXQJXQGHL
QHUGHILQLHUWHQ.UDIWDXVJHOHQNWXQGGLH6SDQQNUDIWPLWWHOVGHUJHPHVVHQHQ$XV
OHQNXQJHQVRZLHHLQHU.DOLEULHUNXUYHEHVWLPPW'\QDPLVFKH0HVVXQJHQOLHIHUQ
GLHYRUKDQGHQHQ(LJHQIUHTXHQ]HQGHU6SDQQJOLHGHUPLWGHQHQGLH6SDQQNUDIWQl
KHUXQJVZHLVHEHUHFKQHWZHUGHQNDQQ1HEHQGHU$EKHEHNRQWUROOHE]Z/LIW2II
7HVW PLWWHOV $QVHW]HQ GHU 6SDQQSUHVVH N|QQHQ ]XU 6SDQQNUDIWHUPLWWOXQJ DXFK
PDJQHWRHODVWLVFKH6HQVRUHQYHUZHQGHWZHUGHQZHOFKHEHUHLWVEHLP(LQEDXGHU
6SDQQJOLHGHUPRQWLHUWXQGNDOLEULHUWZHUGHQPVVHQ
=XU 6FKDGHQVGHWHNWLRQ JLEW HV QHEHQ ]HUVW|UXQJVDUPHQ9HUIDKUHQZLH ]% GHU
HOHNWURPDJQHWLVFKHQ5HVRQDQ]PHVVXQJGDV8OWUDVFKDOOHFKR9HUIDKUHQVRZLHGLH
PDJQHWLVFKH2UWXQJYRQ6SDQQGUDKWEUFKHQ>@

$EE 7HVWVSDQQJOLHGLP9HUVXFKVDXIEDXPLWDXIJHEUDFKWHQ6FKlGHQ
%HLP8OWUDVFKDOOHFKR9HUIDKUHQZHUGHQ8OWUDVFKDOOZHOOHQLQGHQ]XXQWHUVXFKHQ
GHQ6SDQQGUDKWDQGHQ'UDKWHQGHQHLQJHOHLWHW$XVGHU,QWHQVLWlWXQGGHU/DXI]HLW
GHUUHIOHNWLHUWHQ:HOOHQN|QQHQ'UDKWEUFKHE]ZDQULVVHGHWHNWLHUWZHUGHQ
%HLGHUPDJQHWLVFKHQ2UWXQJYRQ6SDQQGUDKWEUFKHQQXW]WPDQGLHIHUURPDJQH
WLVFKHQ(LJHQVFKDIWHQGHV6SDQQVWDKOV(LQ3UINRSIZLUGKLHUEHLHQWODQJGHV]X
XQWHUVXFKHQGHQPDJQHWLVLHUWHQ6SDQQJOLHGHVEHZHJW'XUFK'UDKWEUFKHZHUGHQ
6WUHXIHOGHUHU]HXJWZHOFKH±MHQDFK*U|HGHV6WUHXIHOGHV±DXFKKLQVLFKWOLFKGHU
*U|HGHV6FKDGHQVDXVJHZHUWHWZHUGHQN|QQHQ
/RFKVFKHLEH/RFKVFKHLEH
.UDIWPHVVGRVH
N1








4XHUVFKQLWWVPLQGHUXQJ
'UDKWEUXFK
/LW]HQEUXFK


)HVWDQNHU
>PP@
6SDQQDQNHU
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'LHXQWHUVXFKWHQ9HUIDKUHQZXUGHQDQHLQHP7HVWVSDQQJOLHGLQGHU9HUVXFKVKDOOH
VRZLHDQ6SDQQJOLHGHUQ]ZHLHU%UFNHQLP6DXHUODQG7DOEUFNH%HUENHXQG7DO
EUFNH5PPHFNHJHWHVWHW1DFKGHQLQVLWX7HVWVZXUGHDXVEHLGHQ%UFNHQMH
HLQ6SDQQJOLHGDXVJHEDXWXQGLP/DERUKLQVLFKWOLFK6FKlGHQDQGHQ6SDQQGUlK
WHQOLW]HQXQWHUVXFKW=XVlW]OLFKZXUGHQEHLP%DQGVSDQQJOLHGGLUHNWQDFKGHP
$XVEDXGLH+OOURKUGLFNHQDQDXVJHZlKOWHQ6WHOOHQJHPHVVHQ
,QGHU7DOEUFNH%HUENHVLQG6SDQQJOLHGHUGHV7\SV6863$'UDKW(;XQGLQGHU
7DOEUFNH 5PPHFNH %DQGVSDQQJOLHGHU YRQ 9%)97 HLQJHEDXW $XV GLHVHP
*UXQGZXUGHIUGDV7HVWVSDQQJOLHGHLQ6SDQQJOLHGPLW0RQROLW]HQGHV7\SV
%%±7\S(05 PLWWOHUZHLOH%%9±7\S(05YHUZHQGHW$QGHP]ZL
VFKHQGHQ$QNHUSODWWHQFDPODQJHQ6SDQQJOLHGZXUGHQYHUVFKLHGHQH9RU
VFKlGLJXQJHQ[4XHUVFKQLWWVPLQGHUXQJ['UDKWEUXFK[/LW]HQEUXFKGXUFK
JHIKUW XP XQWHU /DERUEHGLQJXQJHQ GLH HLQ]HOQHQ 9HUIDKUHQ DXI LKUH
$QZHQGEDUNHLWXQG$XVVDJHIlKLJNHLW]XXQWHUVXFKHQ$OOH6FKlGHQZDUHQHWZD
]ZLVFKHQXQGFPYRQHLQHPGHUEHLGHQ6SDQQJOLHGHQGHQHQWIHUQW
 9HUIDKUHQ]XU(UPLWWOXQJGHU6SDQQNUDIW
(LQHUGHU9RUWHLOHGHUYHUEXQGORVHQH[WHUQHQ9RUVSDQQXQJOLHJWLQGHUSURJUHVVL
YHQJXWHUNHQQEDUHQ5LVVELOGXQJLP%DXZHUNZHQQHV]XHLQHP$XVIDOOHLQHV
RGHUPHKUHUHU 6SDQQJOLHGHU NRPPW >@'LH5LVVH HQWVWHKHQ LQ%HUHLFKHQ GHU
K|FKVWHQ%LHJHPRPHQWHQEHDQVSUXFKXQJVRGDVV]%%LHJHULVVHLQGHU)HOGPLWWH
HLQHQ+LQZHLVDXIHLQHQ6FKDGHQDQGHQ6SDQQJOLHGHUQJHEHQ0LWGHU.HQQWQLV
GHU6SDQQNUDIWLQGHQ6SDQQJOLHGHUQOlVVWVLFKGHU=XVWDQGGHUH[WHUQHQ6SDQQ
JOLHGHU EHXUWHLOHQ EHYRU GHXWOLFKH 6FKlGHQ DPhEHUEDX RGHU GHP 6SDQQJOLHG
VLFKWEDUVLQG
 $QVHW]HQGHU6SDQQSUHVVH
(LQH0|JOLFKNHLW]XUhEHUSUIXQJGHU6SDQQNUDIWLVWGDV$QVHW]HQHLQHU6SDQQ
SUHVVHDXFK/LIW2II7HVWRGHU$EKHEHNRQWUROOHJHQDQQW9RUDXVVHW]XQJKLHUIU
LVWQHEHQGHU=XJlQJOLFKNHLWGHV6SDQQDQNHUVGDV9RUKDQGHQVHLQHLQHVGDXHUSODV
WLVFKHQ.RUURVLRQVVFKXW]HVLQ)RUPYRQ)HWWE]Z:DFKV%HLP$QVHW]HQHLQHU
6SDQQSUHVVH DQ HLQHP 'UDKWVSDQQV\VWHP ]% 6863$'UDKW (; JUHLIW GLH
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6SDQQSUHVVHDQGHULQGHU=XJKOVHGHV6SDQQDQNHUVHLQJHVFKUDXEWHQ6WW]PXWWHU
DQXQGKHEWGLHVHXPELVPPDE$Q/LW]HQVSDQQJOLHGV\VWHPHQ LVW IUGDV
$QVHW]HQGHU6SDQQSUHVVHHLQHDXVUHLFKHQGH/LW]HQOlQJHKLQWHUGHU.HLOYHUDQNH
UXQJHUIRUGHUOLFK
 
$EE $QVHW]HQGHU6SDQQSUHVVHLQGHU7DOEUFNH%HUENHOLQNVXQGLQGHU7DOEUFNH
5PPHFNHUHFKWV
1HEHQGHVJURHQ]HLWOLFKHQXQGILQDQ]LHOOHQ$XIZDQGVEHVWHKWKLHUGLH*HIDKU
HLQHUXQJHZROOWHQ%HVFKlGLJXQJGHU9HUDQNHUXQJRGHUGHU/LW]HQLQIROJHPHKUID
FKHQ.HLOELVVHV$OWHUQDWLYNDQQHLQ/LIW2II7HVWEHLHLQ]HOQHQ/LW]HQGXUFKJH
IKUWZHUGHQEHLGHPGLH0RQROLW]HQSUHVVHDXIGLHHLQ]HOQH/LW]HDXIJHVFKREHQ
XQGPLWHLQHU+DQGSXPSHGHUEHQ|WLJWH'UXFNDXIJHEUDFKWZLUGXPGLH/LW]HHLQ
NOHLQHV6WFNKHUDXV]X]LHKHQ%HLP$QVHW]HQGHU6SDQQSUHVVHZLUGQXUGLHYRU
KDQGHQH.UDIWGLUHNWDP6SDQQDQNHUJHPHVVHQ=XEHDFKWHQLVWGDVVEHLHLQHP
EHUPHKUHUH8POHQNVWHOOHQJHIKUWHQ6SDQQJOLHGGLH6SDQQNUDIWLQIROJH5HLEXQJ
XQG4XHUSUHVVXQJDQGHQ8POHQNVWHOOHQDEQLPPW
 6WDWLVFKHV9HUIDKUHQ
'DV6SDQQJOLHGZLUGEHLPVWDWLVFKHQ9HUIDKUHQEHUHLQHVSH]LHOOH9RUULFKWXQJ
PLWHLQHU.UDIW)DXVJHOHQNW0LW.HQQWQLVGHUJHPHVVHQHQ4XHUDXVOHQNXQJHQVR
ZLHGHU%LHJHVWHLILJNHLWGHV6SDQQJOLHGVZLUGGLHYRUKDQGHQH6SDQQNUDIWDXVHLQHU
.DOLEULHUNXUYH HQWQRPPHQ E]Z UHFKQHULVFK EHVWLPPW (V ZLUG XQWHUVFKLHGHQ
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]ZLVFKHQGHPH[DNWHQ>@VRZLHGHPYHUHLQIDFKWHQ3ULQ]LSGHVVWDWLVFKHQ9HU
IDKUHQV>@$QZHQGXQJHQGHV9HUIDKUHQVEHLHLQJHEDXWHQH[WHUQHQ6SDQQJOLH
GHUQRGHU6HLOHQVLQGGHP9HUIDVVHUQLFKWEHNDQQW
 '\QDPLVFKH0HVVXQJHQPLW6SDQQNUDIWHUPLWWOXQJ
%HLGHU6SDQQNUDIWHUPLWWOXQJPLWWHOVG\QDPLVFKHU0HVVXQJHQZHUGHQGLH(LJHQ
IUHTXHQ]HQGHV6SDQQJOLHGVEHUGLH6FKZLQJXQJHQHUPLWWHOW0LWGHU.HQQWQLV
PHKUHUHU3DUDPHWHUGHV6SDQQVWDKOVOlVVWVLFKGLH6SDQQXQJLP6WDKOHUPLWWHOQ
8QWHU%HDFKWXQJGHU/DJHUXQJVEHGLQJXQJHQ$QNHU8POHQNVWHOOHXQGJJIGHV
'XUFKKDQJVGHV6SDQQJOLHGHVE]Z6HLOVEHWUlJWGLH$EZHLFKXQJLP9HUJOHLFK]X
GHUPLWWHOV$EKHEHNRQWUROOHJHPHVVHQHQ6SDQQNUDIWZHQLJHUDOV>@>@
'DV]XXQWHUVXFKHQGH6SDQQJOLHGZLUGPLWHLQHP,PSDNWRU±]%HLQ+DPPHU±
]X6FKZLQJXQJHQDQJHUHJW0LWWHOV%HVFKOHXQLJXQJVVHQVRUXQG$XVZHUWHHLQKHLW
ZHUGHQGLH6LJQDOHHUIDVVWXQGEHUHLQH)DVW)RXULHU7UDQVIRUPDWLRQLQHLQ)UH
TXHQ]VSHNWUXPEHUIKUW=XU%HVWLPPXQJGHU.UlIWHYRQ6FKUlJVHLOHQZLUGGHU
6FKZLQJXQJVDXIQHKPHULG5LQGHU1lKHGHV9HUDQNHUXQJVSXQNWHVXQGGDPLWLQ
GHU1lKHGHV6FKZLQJXQJVNQRWHQSXQNWHVDXIZHQGLJDQJHEUDFKW$EELOGXQJ
'XUFKGHQ(LQVDW]KRFKVHQVLEOHU6HQVRUHQLVWWURW]GHUGRUWDXIWUHWHQGHQJHULQJHQ
6FKZLQJXQJVDPSOLWXGHQ HLQH DXVUHLFKHQGH*HQDXLJNHLW HU]LHOEDU0LW ZHLWHUHQ
6FKZLQJXQJVDXIQHKPHUQZHOFKHHQWODQJGHV6HLOVEHIHVWLJWZHUGHQN|QQHQGLH
(LJHQIRUPHQ HUIDVVW XQG GDPLW GLH 6FKZLQJXQJVOlQJH EHVWLPPW ZHUGHQ (LQH
NUDIWVFKOVVLJH9HUELQGXQJGHU6HQVRUHQPLWGHP6SDQQJOLHGLVWIUDXVVDJHNUlI
WLJH(UJHEQLVVHHUIRUGHUOLFK8PGLH6SDQQNUDIWPLWDXVUHLFKHQGHU*HQDXLJNHLWEHL
P|JOLFKVW JHULQJHP$XIZDQG ]X EHVWLPPHQZHUGHQPHLVW GLH HUVWHQ  ELV 
(LJHQIUHTXHQ]HQKHUDQJH]RJHQ>@
(LQH$OWHUQDWLYHKLHU]XVLQGEHUKUXQJVORVHG\QDPLVFKH0HVVXQJHQPLWWHOV/D
VHUYLEURPHWHU+LHUEHLZLUGGHUNRKlUHQWH/LFKWVWUDKOHLQHV/DVHUVDXIHLQHQ0HVV
SXQNWDP6SDQQJOLHG6HLOJHULFKWHWXQGGHUUHIOHNWLHUWH6WUDKOPLWHLQHP5HIH
UHQ]VWUDKO ]XU ,QWHUIHUHQ] JHEUDFKW >@ %HL GLHVHP 9HUIDKUHQ PXVV MHGRFK
EHDFKWHWZHUGHQGDVVGDV0HVVJHUlWHLQHQIHVWHQ6WDQGEHQ|WLJWQLFKWDXIRGHULQ
HLQHUVFKZLQJHQGHQ%UFNHXQGGDVVEHLP(LQVDW]GHV/DVHUVWUDKOVJJIGDV%DX
ZHUNIUGHQ9HUNHKUJHVSHUUWZHUGHQPXVV
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  
$EE $XIZHQGLJH%HIHVWLJXQJGHU6HQVRUHQOLQNVXQGUHFKWVVHKUYLHO0HVVWHFKQLN
0LWWH
'LH%HUHFKQXQJGHU6SDQQNUDIWNDQQPLWWHOVOLQHDUHP$QVDW]*OHLFKXQJ
XQWHU$QVDW]GHU%LHJHVWHLILJNHLW*OHLFKXQJVRZLHXQWHU%HUFNVLFKWLJXQJ
GHV'XUFKKDQJV*OHLFKXQJHUIROJHQ-HQDFKYHUZHQGHWHP$QVDW]N|QQHQ
GLHUHVXOWLHUHQGHQ(UJHEQLVVHVWDUNYDULLHUHQ
7DE 9HUJOHLFKGHU6SDQQNUDIWPLWGHUHUPLWWHOWHQ.UDIWDP7HVWVSDQQJOLHG
6SDQQNUDIW
.UDIWPHVVGRVH
>N1@
*HPHVVHQH
(LJHQIUHTXHQ]
>+]@
%HUHFKQHWH
6SDQQNUDIW
>N1@
$EZHLFKXQJ
>@
   
   
   

%HL0HVVXQJHQDP7HVWVSDQQJOLHGJDEHV$EZHLFKXQJHQLQGHUHUPLWWHOWHQ6SDQQ
NUDIWYRQELV]X]XU.UDIWPHVVGRVHZHOFKHZLHGHUXPHLQH7ROHUDQ]YRQELV
]X  EHVLW]W'LH IUHLH 6FKZLQJOlQJH XQG DXFK GLH YRUKDQGHQH0DVVHZDUHQ
GXUFKGLH.HQQWQLVGHU.HLOODJHXQGGHVJHQDXHQ6SDQQJOLHGW\SVJHQDXHUPLWWHO
EDU%HL0HVVXQJHQDQUHDOHQ%DXZHUNHQLVWGLHVQRUPDOHUZHLVHQLFKWGHU)DOO
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9HUIDKUHQ]XU(UPLWWOXQJGHU6SDQQNUDIW

7DE 9HUJOHLFKGHUPLWWHOV6SDQQSUHVVHXQGG\QDPLVFKHU6FKZLQJXQJVPHVVXQJHUPLWWHOWHQ
.UlIWH
 6SDQQNUDIW
6SDQQSUHVVH
>N1@
%HUHFKQHWH6SDQQNUDIW
$QELHWHU
>N1@
%HUHFKQHWH6SDQQNUDIW
$QELHWHU
>N1@
7DOEUFNH
5PPHFNH 




7DOEUFNH
%HUENH 





%HL0HVVXQJHQ DQ GHQ 6SDQQJOLHGHUQ GHU 7DOEUFNHQ 5PPHFNH XQG %HUENH
NRQQWHQGLHHUPLWWHOWHQ6SDQQNUlIWH]ZHLHU$QELHWHUPLWGHQ:HUWHQGHU6SDQQ
SUHVVHYHUJOLFKHQZHUGHQ(V]HLJWHQVLFK$EZHLFKXQJHQYRQWHLOZHLVHEHU
7DEHOOH'LHVODJGDUDQGDVV±ZLHLP5HJHOIDOO±GLH0DVVHGHU6SDQQJOLHGHU
QXU JHVFKlW]W XQG GLH IUHLH 6FKZLQJXQJVOlQJH QLFKW HLQGHXWLJ HUPLWWHOWZHUGHQ
NRQQWH
 0DJQHWRHODVWLVFKH0HVVXQJHQ
$OVPDJQHWRHODVWLVFKHQ(IIHNWEH]HLFKQHWPDQGLHbQGHUXQJGHU3HUPHDELOLWlWIHU
URPDJQHWLVFKHU 0DWHULDOLHQ EHL PHFKDQLVFKHU %HDQVSUXFKXQJ 'LHVHQ (IIHNW
PDFKWPDQVLFKEHLHLQHPPDJQHWRHODVWLVFKHQ6HQVRU]X1XW]H'LH3HUPHDELOLWlW
LVWKLHUEHLGDV9HUKlOWQLVGHUPDJQHWLVFKHQ,QGXNWLRQRGHU)OXVVGLFKWH%]XUPDJ
QHWLVFKHQ)HOGVWlUNH+'HU6HQVRUEHVWHKWDXV]ZHL6SXOHQ,QGXNWLRQVXQG(U
UHJHUVSXOHXQGZLUGGLUHNWDP6SDQQJOLHG6HLOPRQWLHUW>@
hEHUGLH(UUHJHUVSXOHZLUGHLQ:HFKVHOVWURPHLQJHVSHLVWZHOFKHULQGHU,QGXNWL
RQVVSXOHHLQH6SDQQXQJLQGX]LHUW$XVGLHVHQ:HUWHQN|QQHQGLHPDJQHWLVFKHQ
.HQQJU|HQGHV6SDQQJOLHGHV6HLOVHUPLWWHOWZHUGHQ,QHLQHU+\VWHUHVHVFKOHLIH
ZHUGHQGLHVH.HQQJU|HQDXIJHWUDJHQ0LWVWHLJHQGHU=XJVSDQQXQJZLUGGHU%H
WUDJGHUEHLGHQ.HQQJU|HQNOHLQHUXQGGLH+\VWHUHVHVFKOHLIHZLUG IODFKHU$Q
0HVVJHUlWHQGLHDXIGLHVHU0HWKRGHEDVLHUHQN|QQHQGLH6SDQQXQJVRGHU.UDIW
ZHUWHGLUHNWDEJHOHVHQZHUGHQ'LH0HVVXQVLFKHUKHLWEHWUlJWHWZDELV
)U /DQJ]HLWPHVVXQJHQ ZHUGHQ GLH 6HQVRUHQ EHLP (LQEDX GHU 6SDQQJOLHGHU
6HLOHHLQJHEDXW]%]ZLVFKHQ$QNHUNRSIXQG$QNHUSODWWH%HLPQDFKWUlJOLFKHQ
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(LQEDX GHU6HQVRUHQPVVHQ GLH6SXOHQ DXIZlQGLJ XP GDV+OOURKU JHZLFNHOW
ZHUGHQ>@


$EE 6FKQLWWGXUFKHLQHQPDJQHWRHODVWLVFKHQ6HQVRUOLQNVXQG+\VWHUHVHVFKOHLIHXQWHU
=XJEHDQVSUXFKXQJUHFKWV>@
 
$EE 0DJQHWRHODVWLVFKHU6HQVRU]ZLVFKHQ$QNHUNRSIXQG$QNHUSODWWHOLQNV>@%HLP
(LQEDXGHVQHXHQ%DQGVSDQQJOLHGHVHLQJHVHW]WHUXQGHXQGHFNLJH6HQVRUHQUHFKWV
'LHLP5DKPHQGHULQVLWX0HVVXQJHQXQWHUVXFKWHQH[WHUQHQ6SDQQJOLHGHUZXU
GHQQDFK'XUFKIKUXQJDOOHU7HVWVDXVJHEDXWXQGGXUFKQHXH6SDQQJOLHGHUHUVHW]W
$P%DQGVSDQQJOLHGGHU7DOEUFNH5PPHFNHZXUGHQDQEHLGHQ6SDQQJOLHGHQ
GHQMHZHLOV]ZHLPDJQHWRHODVWLVFKH6HQVRUHQDQJHEUDFKW$EELOGXQJUHFKWV
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9HUIDKUHQ]XU6FKDGHQVGHWHNWLRQ

ZHOFKHEHLP$QVSDQQHQGHV6SDQQJOLHGHVNDOLEULHUWZXUGHQ%HLHLQHUVSlWHUHQ
0HVVXQJGHUPDJQHWLVFKHQ.HQQJU|HQDQGHP6SDQQJOLHGOlVVWVLFKGLH9RUVSDQ
QXQJPLW+LOIHGHUEHNDQQWHQPDJQHWLVFKHQ.HQQJU|HQHUPLWWHOQ'LH6HQVRUHQ
EOHLEHQGDXHUKDIWDP6SDQQJOLHGXQGPHVVHQGLHYRUKDQGHQH6SDQQNUDIWOHGLJOLFK
LP%HUHLFK]ZLVFKHQ]ZHL$QNHUE]Z8POHQNVWHOOHQ
 9HUIDKUHQ]XU6FKDGHQVGHWHNWLRQ
6FKlGHQ DQ H[WHUQHQ 6SDQQJOLHGHUQ XQG 6HLOHQ N|QQHQ HQWODQJ GHV JHVDPWHQ
6SDQQHOHPHQWVDXIWUHWHQQHEHQGHUIUHLHQVLFKWEDUHQ/lQJHDXFKLQGHQ%HUHLFKHQ
GHU8POHQNXQG$QNHUVWHOOHQ)UGLHXQWHUVFKLHGOLFKHQ%HUHLFKHVWHKHQ±MHQDFK
6SDQQJOLHGE]Z6HLOW\S±YHUVFKLHGHQH3UIYHUIDKUHQ]XU9HUIJXQJ:lKUHQG
EHLYLVXHOOHQ3UIXQJHQOHGLJOLFKGLHIUHL]XJlQJOLFKHQ%HUHLFKHYRQDXHQEHU
SUIWZHUGHQN|QQHQPLWGHQEULJHQ3UIYHUIDKUHQZHLWHUJHKHQGH8QWHUVXFKXQ
JHQDQJHVWHOOWZHUGHQ
 9LVXHOOH3UIXQJ
([WHUQH6SDQQJOLHGHUODVVHQVLFKLQGHUIUHLHQ/lQJHPHLVWYRQDOOHQ6HLWHQYLVXHOO
EHUSUIHQ,Q%HUHLFKHQYRQ8POHQNVWHOOHQNDQQ±VRIHUQDXVUHLFKHQG3ODW]YRU
KDQGHQLVW±PLWWHOV(QGRVNRS9LGHRVNRSGLH2EHUIOlFKHGHU6SDQQJOLHGHUEHU
SUIWZHUGHQ+LHUIULVWHLQHSDVVHQGH/LFKWTXHOOHXQG(UIDKUXQJHUIRUGHUOLFK,Q
GHQPHLVWHQ)lOOHQVFKHLWHUWGLH$QZHQGXQJMHGRFKGDUDQGDVVGLH=XJlQJOLFKNHLW
QLFKWJHJHEHQLVW%HL6HLOHQELHWHWVLFKGLH%HIDKUXQJPLWWHOVHLQHV6HLOSUIJHUlWHV
DQ'DV*HUlWIlKUWPLWHLQHPVHLOVFKRQHQGHQ.HWWHQDQWULHEDP6HLOHQWODQJXQG
]HLFKQHWPLWWHOVYLHU.DPHUDVGHPNRPSOHWWHQ6HLOXPIDQJDXI=XVlW]OLFKH*HUlWH
WDVWHQGLH2EHUIOlFKHGHV6HLOVPLWHLQHP/DVHUDEXPGDPLW2EHUIOlFKHQIHKOHU
IHVWVWHOOHQ ]X N|QQHQ 6WDUN ZHFKVHOQGH +OOURKUGLFNHQ VRZLH %HUHLFKH PLW
'lPSIHUQHWFN|QQHQQLFKWEHIDKUHQZHUGHQ'LH$XVZHUWXQJGHU%LOGHUHUIRUGHUW
DXIJUXQGGHUJURHQ0HQJHDQ%LOGGDWHQYLHO(UIDKUXQJ
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 (OHNWURPDJQHWLVFKH5HVRQDQ]PHVVXQJ
%HLGHUHOHNWURPDJQHWLVFKHQ5HVRQDQ]PHVVXQJDXFKHOHNWULVFKH5HIOHNWURPHWULH
JHQDQQWZHUGHQKRFKIUHTXHQWH6SDQQXQJVLPSXOVHLQGLH6SDQQGUlKWHHLQJHNRS
SHOW$Q6FKlGHQUHIOHNWLHUWGDV6LJQDOZRUDXVEHUGLH$XVZHUWXQJGHU=HLWIXQN
WLRQDXIGHQ2UWGHV6FKDGHQVJHVFKORVVHQZHUGHQNDQQ>@'DV9HUIDKUHQLVW
MHGRFKQXUEHLJHWUHQQWYHUODXIHQGHQ0RQROLW]HQHLQVHW]EDUGDHVEHLGHQUHVWOL
FKHQ/LW]HQXQG'UDKWVSDQQJOLHGHUQ]ZLVFKHQGHQ/LW]HQ'UlKWHQDXIJUXQGGHV
.RUURVLRQVVFKXW]HVXQGDXFKGHU/DJHGHU/LW]HQ'UlKWHLQQHUKDOEGHV+OOURKUV
LP%HUHLFKGHU8POHQNVWHOOHQXQGDXIGHUIUHLHQ/lQJHLPPHUZLHGHU%HUHLFKH
PLWJHJHQVHLWLJHP.RQWDNWJLEW>@
 
$EE (LQNRSSOXQJGHV6LJQDOVLQGHQ6SDQGUDKWOLQNVXQG3UIXQJGHU0RQROLW]HQDP
%DQGVSDQQJOLHGUHFKWV>@
:HQQNHLQHE]ZQXUHLQHVHKUJHULQJHHOHNWURPDJQHWLVFKH9HUNRSSOXQJGHU6WlEH
YRUKDQGHQLVWNDQQHLQ%UXFKGXUFKHLQHVLJQLILNDQWHbQGHUXQJGHV0HVVVLJQDOV
JHJHQEHUGHPLQWDNWHQ)DOOUHODWLYHLQIDFKGHWHNWLHUWZHUGHQ1DFKWHLOGLHVHV9HU
IDKUHQVLVWGDVgIIQHQGHV+OOURKUHVXQG)UHLOHJHQGHU6SDQQGUlKWH
 8OWUDVFKDOOHFKR9HUIDKUHQ
6FKDOOPLW)UHTXHQ]HQ]ZLVFKHQN+]XQG*+]ZLUGDOV8OWUDVFKDOOEH]HLFK
QHW %HLP 8OWUDVFKDOOHFKR9HUIDKUHQ E]Z 8OWUDVFKDOO,PSXOVHFKR9HUIDKUHQ
ZHUGHQ8OWUDVFKDOOZHOOHQYRQHLQHP6HQGHULQGDV]XXQWHUVXFKHQGH%DXWHLOEHU
WUDJHQ'LHDNXVWLVFKHQ:HOOHQZHUGHQDQ*UHQ]IOlFKHQYRQ0DWHULDOLHQXQWHU
VFKLHGOLFKHU DNXVWLVFKHU ,PSHGDQ] 3URGXNW DXV :HOOHQJHVFKZLQGLJNHLW XQG
'LFKWHUHIOHNWLHUWJHVWUHXWXQGJHEHXJW$PhEHUJDQJ]XU/XIWLVWGLH5HIOH[LRQ
DPJU|WHQ7RWDOUHIOH[LRQ$XVGHU,QWHQVLWlWXQG/DXI]HLWGHUUHIOHNWLHUWHQ:HO
OHQNDQQPDQDXIGLH(QWIHUQXQJGHU5HIOH[LRQVVWHOOHVFKOLHHQ>@
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'LH 3UIN|SIH VHQGHQ EOLFKHUZHLVH /RQJLWXGLQDO XQG 7UDQVYHUVDOZHOOHQ IU
6HQNUHFKWXQG6FKUlJHLQVFKDOOXQJLQGHILQLHUWH5LFKWXQJHQXQGHPSIDQJHQGLH
5HIOH[LRQHQ'LH)UHTXHQ]HQOLHJHQPHLVWLP%HUHLFKYRQN+]ELV0+]
9RUDXVVHW]XQJIUGLHRSWLPDOH$QZHQGXQJGHV9HUIDKUHQVLVWGLH=XJlQJOLFKNHLW
GHV]XXQWHUVXFKHQGHQ%DXWHLOV'LH5HLFKZHLWHOlQJVGXUFKVFKDOOWHU8OWUDVFKDOO
ZHOOHQZLUGMHQDFKXQWHUVXFKWHP0DWHULDOPLWELV]XPDQJHJHEHQ%HLHLQHU
'XUFKVFKDOOXQJTXHU]XU6SDQQJOLHGDFKVHYRQLQ)HWWYHUSUHVVWHQ6SDQQJOLHGHUQ
ILQGHWHLQH7RWDOUHIOH[LRQDQGHU,QQHQZDQGGHUHUVWHQ3(+OOHVWDWWVRGDVVGDV
8OWUDVFKDOO9HUIDKUHQIUGLHVHOHGLJOLFK]XU3UIXQJGHUlXHUHQ3(+OOHJHHLJ
QHWLVW'LHNOHLQVWHPHVVEDUH4XHUDXVGHKQXQJGPLQHLQHU)HKOVWHOOHHQWVSULFKWGHU
KDOEHQ:HOOHQOlQJHȜXQGULFKWHWVLFKVRPLWQDFKGHUYHUZHQGHWHQ)UHTXHQ]%HL
HLQHU:HOOHQJHVFKZLQGLJNHLWYRQFDPVLQ6WDKOXQGHLQHU)UHTXHQ]YRQ
0+]LVWHLQH)HKOVWHOOHYRQHWZDPP$XVGHKQXQJPHVVEDU>@>@
-HQDFK$UWGHV6FKDGHQV'UDKWEUXFKRGHU4XHUVFKQLWWVPLQGHUXQJZLUGGHU,P
SXOVDQGLHVHU6WHOOHYROOVWlQGLJRGHUWHLOZHLVHUHIOHNWLHUW'DV(UJHEQLVLVWGLUHNW
DP8OWUDVFKDOOJHUlW]XHUNHQQHQ$XVGHU/DXI]HLWGHV,PSXOVHVZLUGGHU$EVWDQG
GHV6FKDGHQV]XP(LQNRSSOXQJVSXQNWGLUHNWHUPLWWHOW%HL7HVWVDQYRUJHVFKlGLJ
WHQ0RQROLW]HQNRQQWHQ4XHUVFKQLWWVPLQGHUXQJHQXQG'UDKWEUFKHHUNDQQWZHU
GHQOHGLJOLFKGLH$QJDEHGHU(QWIHUQXQJGHV6FKDGHQV]HLJWHWHLOVUHODWLYVWDUNH
$EZHLFKXQJHQ6RZXUGHQ]%'UDKWEUFKHPLWPDQJHJHEHQZHOFKHQXU
PHQWIHUQWODJHQ%HLJHULQJHUHU(QWIHUQXQJ]XP(LQNRSSOXQJVSXQNWZXUGH
GLH/DJHYRQ'UDKWEUFKHQXQG4XHUVFKQLWWVPLQGHUXQJHQJXWJHWURIIHQ
%HL3DUDOOHOOLW]HQEQGHOVLQGPLWWOHUZHLOH'UDKWEUFKHELVFDPXQG'UDKWDQ
ULVVH ELV FD P DE (LQNRSSOXQJ HUNHQQEDU %HL 3DUDOOHOGUDKWEQGHO N|QQHQ
'UDKWEUFKHELVHWZDPXQG'UDKWDQULVVHELV]XFDP(QWIHUQXQJGHWHN
WLHUWZHUGHQ
 0DJQHWLVFKH2UWXQJYRQ6SDQQGUDKWEUFKHQ
'LHPDJQHWLVFKH3UIXQJNDQQ]XU/RNDOLVLHUXQJYRQ'UDKWEUFKHQLQ+HEHXQG
)|UGHUVHLOHQLP%HUJEDXDEHUDXFKDQH[WHUQHQ6SDQQJOLHGHUQXQG6FKUlJVHLOHQ
YRQ%UFNHQDQJHZHQGHWZHUGHQ'DV9HUIDKUHQQXW]WGLHIHUURPDJQHWLVFKHQ(L
JHQVFKDIWHQGHV6SDQQVWDKOV(LQ3UINRSIZLUGHQWODQJGHV6HLOVEHZHJWhEHU
HLQHQDP3UINRSIVLW]HQGHQHOHNWULVFKHQ-RFKPDJQHWHQRGHU3HUPDQHQWPDJQHWHQ
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ZLUGGHU3UIN|USHUPDJQHWLVLHUW0DJQHWIHOGVHQVRUHQGLHVLFKZLHGHU0DJQHW
DP3UINRSIEHILQGHQHUIDVVHQGLH6WUHXIHOGHUZHOFKHGXUFK'UDKWEUFKHYHUXU
VDFKWZHUGHQ:lKUHQGVLFKVFKPDOH0HVVVSXOHQ$EVWDQGGHU:LQGXQJHQPP
JXW]XU$Q]HLJHYRQ(LQ]HOIHKOHUQHLJQHQVLQGEUHLWH6SXOHQ$EVWDQGGHU:LQ
GXQJHQPPEHVVHU]XUTXDOLWDWLYHQ$Q]HLJHYRQ9HUVFKOHLXQG.RUURVLRQ,P
*HJHQVDW]]X0HVVVSXOHQLVWGLH4XDOLWlWGHU0HVVXQJPLW+DOOVRQGHQXQDEKlQJLJ
YRQGHU5HODWLYJHVFKZLQGLJNHLW]ZLVFKHQ3UIREMHNWXQG3UIN|USHU%HLHLQHP
'UDKWEUXFKZLUNHQGLHEHLGHQ(QGHQZLHHLQPDJQHWLVFKHU'LSRO$QKDQGGHVFKD
UDNWHULVWLVFKHQ6WUHXIHOGVNDQQGLH)HKOVWHOOHORNDOLVLHUWXQGGHUHQ*U|HHUNDQQW
ZHUGHQ0LWGLHVHP9HUIDKUHQN|QQHQDOOH'UlKWH/LW]HQHLQHV6SDQQJOLHGHVXQ
WHUVXFKWZHUGHQXQDEKlQJLJYRQGHU4XHUVFKQLWWVJHRPHWULHhEHU+DOOVRQGHQR
GHU,QGXNWLRQVVSXOHQHQWODQJGHU6SDQQJOLHGHU6HLOHZHUGHQ4XHUVFKQLWWVYHUOXVWH
GHWHNWLHUW+HXW]XWDJHLVWLQGHQ6HLOSUIJHUlWHQQHEHQGHU6WUHXIHOGPHVVVSXOHHLQH
)OXVVPHVVVSXOH LQWHJULHUW LQ GHU EHL bQGHUXQJ GHV PHWDOOLVFKHQ 4XHUVFKQLWWV
6SDQQXQJHQLQGX]LHUWZHUGHQ'LH$QZHQGXQJGLHVHV9HUIDKUHQVLVWDXFKLP%H
UHLFKYRQ8POHQNOHQNVWHOOHQP|JOLFK+LHUEHLVSLHOHQMHGRFKGLH$XVIKUXQJGHV
-RFKPDJQHWHQVRZLHGHU3ODW]]ZLVFKHQ6SDQQJOLHGXQG8POHQNVWHOOHHLQHZH
VHQWOLFKH5ROOH$XHUGHPPVVHQPLQGHVWHQV6SDQQJOLHGHUXPJHOHQNWZHUGHQ
GDIUGLH$QZHQGXQJLP%HUHLFKYRQ8POHQNVWHOOHQLPPHU]ZHL6SDQQJOLHGHU
JOHLFK]HLWLJPDJQHWLVLHUWZHUGHQPVVHQ>@>@>@>@
 
$EE 6WUHXIHOGHLQHVDEJHEURFKHQHQ6WDEPDJQHWHQOLQNV3UIPDJQHWDP6SDQQJOLHG
UHFKWV>@
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9HUIDKUHQ]XU6FKDGHQVGHWHNWLRQ

'XUFKGLHUHODWLYJURHQ$XHQDEPHVVXQJHQGHU+DOWHUXQJHQGHU0DJQHWH$E
ELOGXQJVLQGGLH3UIJHUlWHQLFKWDQEHHQJWHQ6WHOOHQHLQEDXEDU$P7HVW
VSDQQJOLHGNRQQWHQDQKDQGGHU,QWHQVLWlWGHV6WUHXIHOGHVXQGGHUJHPHVVHQHQ6WUH
FNH DOOH )HKOHU LQ GHU IUHLHQ /lQJH HUNDQQW XQG JHQJHQG JHQDX DEJHVFKlW]W
ZHUGHQ$OOHUGLQJVNDQQPDQHLQH[WHUQHV6SDQQJOLHGQLFKWGLUHNWDEGHP9HUODV
VHQGHU$QNHU8POHQNVWHOOHXQWHUVXFKHQGDGLH6HQVRUHQDXIJUXQGGHU0DJQH
WLVLHUXQJHUVWDEHLQHP$EVWDQGYRQHLQLJHQ=HQWLPHWHUQPHVVHQN|QQHQ'DVVHOEH
JLOWIUGLH$QNHUEHUHLFKHVRZLH%HUHLFKHPLW'lPSIHUQEHL6FKUlJVHLOHQ
 6FKUDXEHQGUHKHUWHVW
(LQHLQ1RUGDPHULNDHLQJHVHW]WH0HWKRGHLVWGHUVRJHQDQQWH6FKUDXEHQGUHKHUWHVW
+LHU]XPXVVDOOHUGLQJVGDV+OOURKUJH|IIQHWZHUGHQGDPLWGLH'UlKWHIUHL]X
JlQJOLFKVLQG(LQVSDQQXQJVORVHU6SDQQGUDKWNDQQQDFK>@PLWHLQHPIODFKHQ
6FKUDXEHQGUHKHUDXVJHOHQNWZHUGHQ'LHVH0HWKRGHLVWMHGRFKQLFKWHLQGHXWLJGD
GLHYRUKDQGHQH5HLEXQJ]ZLVFKHQGHQ'UlKWHQZHOFKH]%GXUFK.RUURVLRQHQW
VWDQGHQLVWHLQH$XVOHQNXQJYHUKLQGHUQNDQQ>@'LHVHV9HUIDKUHQZLUGKLHU
]XODQGHQLFKWHLQJHVHW]WGDHVQHEHQGHUXQ]XUHLFKHQGHQ$XVVDJHIlKLJNHLWEHLP
gIIQHQGHU+OOURKUHXQGDXFKEHLP$QVHW]HQGHV6FKUDXEHQGUHKHUV]XU%HVFKl
GLJXQJGHV6SDQQVWDKOVNRPPHQNDQQ
 5DGLRJUDILH
'LH'XUFKVWUDKOXQJVSUIXQJ5DGLRJUDILH]lKOW]XGHQHOHNWURPDJQHWLVFKHQ9HU
IDKUHQ'DEHLZLUGGDV]XXQWHUVXFKHQGH%DXWHLOPLWHLQHU3ULPlUVWUDKOXQJ5|QW
JHQ1HXWURQHQRGHU*DPPDVWUDKOXQJEHVWUDKOW'HUELOGJHEHQGH%HUHLFKEH
VLW]WPD[LPDOHLQH*U|HYRQPP[PP(LQ%UXFKLP6SDQQVWDKONDQQ
PLW GLHVHP 9HUIDKUHQ HLQGHXWLJ IHVWJHVWHOOW ZHUGHQ =XU 'XUFKIKUXQJ HLQHU
'XUFKVWUDKOXQJVSUIXQJPVVHQ 6WUDKOHQVFKXW]EHVWLPPXQJHQ QDFK',1 
EHDFKWHWZHUGHQ$XIJUXQGGHVKRKHQ$XIZDQGVZLUGGLHVHV9HUIDKUHQIUH[WHUQH
6SDQQJOLHGHUXQG6FKUlJVHLOHHKHULP/DERUHLQJHVHW]W>@
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.DSLWHO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
 $XVEDXXQGhEHUSUIXQJHQYRQ6SDQQJOLHGHUQ
,P5DKPHQGHUhEHUSUIXQJGHUEHLGHQH[WHUQHQ6SDQQJOLHGHULQGHQ7DOEUFNHQ
5PPHFNHXQG%HUENHZXUGHQGLHVH6SDQQJOLHGHUDXVJHEDXWXQGLP/DERUZHL
WHUJHKHQGXQWHUVXFKW+LHUEHLZXUGHQQHEHQGHP6SDQQVWDKODXFKGLH+OOURKUH
XQWHUVXFKW
 7DOEUFNH%HUENH±H[WHUQHV6SDQQJOLHG
6863$'UDKW(;
'DVJHUDGOLQLJYHUODXIHQGH6SDQQJOLHGGHU7DOEUFNH%HUENHZXUGH±QDFK$E
ODVVHQGHU6SDQQNUDIWPLWWHOV6SDQQSUHVVH±DXVJHEDXWXQGYRU2UWLQWUDQVSRUWIl
KLJH7HLOVWFNHJHWUHQQW,P/DERUNRQQWHQZHGHUDQGHQ6SDQQGUlKWHQQRFKDP
+OOURKU%HVFKlGLJXQJHQIHVWJHVWHOOWZHUGHQ
 7DOEUFNH5PPHFNH±H[WHUQHV6SDQQJOLHG
97&00'[
%HLGHPDXVYLHU%lQGHUQEHVWHKHQGHQ6SDQQJOLHGGHU7DOEUFNH5PPHFNHZXU
GHQXQWHUYROOHU9RUVSDQQXQJGLHHLQ]HOQHQ'UlKWHQDFKHLQDQGHUPLWWHOV7UHQQ
VFKOHLIHU GXUFKWUHQQW XQG YRU 2UW LQ WUDQVSRUWIlKLJH 7HLOVWFNH JHWUHQQW 'LH
7UHQQVWHOOHQZXUGHQVRIHVWJHOHJWGDVVGLHVHLPPHULP%HUHLFKGHUIUHLHQ/lQJH
GHV6SDQQJOLHGVZDUHQXQGHVNHLQHQ(LQIOXVVDXIGLH8QWHUVXFKXQJGHU8POHQN
EHUHLFKHJDE
 
$EE $PVWlUNVWHQEHODVWHWHV6SDQQEDQGLP%HUHLFKGHU8POHQNVWHOOHQOLQNV
3($EULHEUHFKWV
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$XVEDXXQGhEHUSUIXQJHQYRQ6SDQQJOLHGHUQ

8PIHVW]XVWHOOHQZLHGQQGDV3RO\HWK\OHQGHULQQHUHQ6FKXW]KOOHLP%HUHLFK
GHU8POHQNXQJHQZLUNOLFKLVWZXUGHQDQDOOHQDFKW8POHQNXQJHQMHZHLOVGDVDP
PHLVWHQ EHDQVSUXFKWH %DQG XQWHUVXFKW ,P%HUHLFK GHU )HOGOLVHQHQZDU HV GDV
REHUVWH%DQGLP%HUHLFKGHU6WW]TXHUWUlJHUGDVXQWHUVWH%DQGGHV6SDQQJOLHGHV
$EELOGXQJOLQNV(VZXUGHQLQGLHVHQ%HUHLFKHQMHZHLOV0RQROLW]HQKOOHQ
PLWHLQHU/lQJHYRQMHPKHUDXVJHVFKQLWWHQOlQJVDXIJHWUHQQWXQGDQVFKOLHHQG
GLH'LFNHGHUREHUHQXQGXQWHUHQ+lOIWHGHU+OOHJHPHVVHQ'LUHNWQDFKGHP
$XVEDX GHV 6SDQQJOLHGV ZXUGH YRU 2UW HLQ 5HIHUHQ]VWFN YHUPHVVHQ XP GLH
5FNYHUIRUPXQJHQGHU3(+OOHGXUFKGLH(QWODVWXQJGRNXPHQWLHUHQ]XN|QQHQ
(V]HLJWHVLFKGDVVLP=HLWUDXP]ZLVFKHQGHU0HVVXQJGHV5HIHUHQ]VWFNHVYRU
2UWXQGGHUVSlWHUHQ0HVVXQJDP,QVWLWXWGLH'LFNHGHU6FKXW]KOOHXQYHUlQGHUW
EOLHE+LHUEHLLVW]XEHUFNVLFKWLJHQGDVVGDV5FNNULHFKHQGHV3RO\HWK\OHQVLQ
QHUKDOENU]HVWHU=HLWDEJHVFKORVVHQLVW>@%HLPgIIQHQGHU0RQROLW]HQKOO
URKUHZXUGHHQWODQJGHU/LW]HQ3($EULHE IHVWJHVWHOOW $EELOGXQJ UHFKWV
'LHVHU$EULHELVWQDKH]XHQWODQJGHVJHVDPWHQ6SDQQJOLHGV]XILQGHQVHLQ(QWVWH
KHQNDQQMHGRFKQLFKWHLQGHXWLJJHNOlUWZHUGHQ'LHGXUFKGDVlXHUH%DQGXP
IDVVWHQ0RQROLW]HQKOOHQZLHVHQQHEHQGHQWHLOVVHKUVWDUNHQ(LQGUFNXQJHQLP
%HUHLFKGHU8POHQNVWHOOHQDQPHKUHUHQ6WHOOHQDXHUKDOEGHU8POHQNVWHOOHQ(LQ
GUFNXQJHQE]Z/|FKHUDXI1HEHQ)XUFKHQYRQE]ZPP7LHIHNRQQWHQ
]ZHLSXQNWXHOOH(LQGUFNXQJHQYRQXQGPPVRZLH]ZHL/|FKHUIHVWJH
VWHOOWZHUGHQ$XIJUXQGGHU/DJHXQG$UWGHU6FKlGHQNDQQDXVJHVFKORVVHQZHU
GHQGDVVGLHVHZlKUHQGGHV$XVEDXVE]ZGHV7UDQVSRUWVHQWVWDQGHQVLQG
 
$EE 5HVWZDQGVWlUNHQGHU0RQROLW]HQKOOHQLP%HUHLFKGHU8POHQNVWHOOHHLQHV6WW]TXHU
WUlJHUVOLQNV(LQGUFNXQJHQLP0RQROLW]HQKOOURKUUHFKWV
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
'DV0RQROLW]HQKOOURKU KDW ODXW =XODVVXQJ HLQH'LFNH YRQ PP'LHVH 3(
:DQGGLFNHZXUGHQDKH]XLQDOOHQXQWHUVXFKWHQ%HUHLFKHQXQWHUVFKULWWHQDXFKLQ
%HUHLFKHQGHUIUHLHQ/lQJHGHV6SDQQJOLHGV$QHLQLJHQ6WHOOHQLP%HUHLFKGHU
8POHQNVWHOOHQZXUGHQ:DQGVWlUNHQGHV3RO\HWK\OHQVYRQXQWHUPPIHVWJH
VWHOOWZDVLQHWZDGHU'LFNHYRQ]ZHL%ODWW3DSLHUHQWVSULFKW>@>@:HLWHUH
8QWHUVXFKXQJHQGHU:DQGGLFNHQYRQ3(+OOURKHQVLQGLQ>@>@XQG>@
]XILQGHQ
 %HZHUWXQJ=XVDPPHQIDVVXQJ
,Q7DEHOOHVLQGGLHZLFKWLJVWHQ3UIPHWKRGHQIUH[WHUQH6SDQQJOLHGHUXQG
6FKUlJVHLOHDXIJHOLVWHWLQNOGHUMHZHLOLJHQ(LQVFKUlQNXQJHQ'HUSUDNWLVFKH1XW
]HQHLQHU%HVWLPPXQJGHUYRUKDQGHQHQ6SDQQNUDIWPLWWHOVG\QDPLVFKHU6FKZLQ
JXQJVPHVVXQJLVWZHLWDXVPHKUJHJHEHQDOVGLHQRFKPHKU]HLWXQGNRVWHQLQWHQ
VLYH%HVWLPPXQJGHU6SDQQNUDIWGXUFK$XIVHW]HQGHU6SDQQSUHVVH
8OWUDVFKDOO0HVVXQJHQVLQGYRUDOOHPLQ%HUHLFKHQGHU9HUDQNHUXQJHQDXIJUXQG
GHV$XIILQGHQVYRQ)HKOVWHOOHQEHL'UlKWHQE]Z/LW]HQLQQHUKDOEYRQELV]XHWZD
PDE'UDKW/LW]HQHQGH±MHQDFK9HUIOOXQJGHU$QNHUKDXEH±HLQUHODWLY
VFKQHOOHV0LWWHOXPEHL9HUGDFKWHLQHU%HVFKlGLJXQJGDV6SDQQJOLHGLP$QNHU
EHUHLFK]XXQWHUVXFKHQ'DUEHUKLQDXVNDQQHLQH$XVVDJHEHUGHQ=XVWDQGGHV
6SDQQJOLHGHVE]Z6HLOVMHGRFKQLFKWJHWURIIHQZHUGHQ$XHUGHPPXVVGHU.RU
URVLRQVVFKXW]DP$QNHUEHUHLFKWHLOZHLVHZLHGHUDXIZHQGLJKHUJHVWHOOWZHUGHQ
%HLGHUHOHNWURPDJQHWLVFKHQ5HVRQDQ]PHVVXQJN|QQHQQXUGLHlXHUHQHLQ]HOQ
YHUODXIHQGHQ /LW]HQ XQWHUVXFKW ZHUGHQ +LHUIU PVVHQ GLH 6FKXW]KOOHQ GHU
6SDQQJOLHGHUSXQNWXHOOJH|IIQHWZHUGHQZDVIROJOLFK]XHLQHU=HUVW|UXQJGHV.RU
URVLRQVVFKXW]HV±XQGGXUFKGDVgIIQHQJJIDXFKGHU'UlKWH±IKUWVRGDVVGLHVHV
9HUIDKUHQDOVQLFKWJHHLJQHWHLQJHVWXIWZLUG
8QWHUVXFKXQJHQPLW HLQHP9LGHRVNRS VLQG IU H[WHUQH 6SDQQJOLHGHU XQG 6HLOH
QLFKWJHHLJQHWGDPHLVWQXUHLQJHULQJHU5HVWTXHUVFKQLWWPLW.RUURVLRQVVFKXW]PLW
WHO YHUIOOW LVW (LQ9LGHRVNRS NDQQ ]XU8QWHUVXFKXQJ DXI lXHUH 6FKlGHQ GHU
2EHUIOlFKHYRQ6SDQQJOLHGHUQLQ8POHQNVWHOOHQHLQJHVHW]WZHUGHQVRIHUQJHQ
JHQG3ODW]YRUKDQGHQLVW'LH$XVZHUWXQJGLHVHU%LOGHUEHGDUIMHGRFKDXVUHLFKHQ
GHU(UIDKUXQJ
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%HZHUWXQJ=XVDPPHQIDVVXQJ

0LWGHPPDJQHWLVFKHQ6WUHXIHOGYHUIDKUHQN|QQHQ±EHLDXVUHLFKHQGHP3ODW]±H[
WHUQH 6SDQQJOLHGHU XQG 6HLOH DXFK LQQHUKDOE YRQ 'XUFKIKUXQJHQ DXI 4XHU
VFKQLWWVPLQGHUXQJHQXQWHUVXFKWZHUGHQ'LHIUHLH/lQJHGHU6SDQQJOLHGHU6HLOH
NDQQPLWGHP0DJQHWDEJHIDKUHQZHUGHQXQGVRPLW]HQWLPHWHUJHQDXHLQHHYHQWX
HOOYRUKDQGHQH)HKOVWHOOHIHVWJHVWHOOWZHUGHQVRIHUQGLHVHHLQHJHZLVVH*U|HHU
UHLFKW
7DE 3UIPHWKRGHQIUH[WHUQH6SDQQJOLHGHUXQG6HLOH

6SDQQVWDKO
EUXFK
4XHUVFKQLWWV
YHUOXVWGHV
6SDQQVWDKOV
'LFNHQYHUOXVW
GHV3(5RKUV
9HUSUHVVIHKOHU
6SDQQNUDIWHUPLWWOXQJ [ [  
6LFKWSUIXQJ  [ [ 
(QGRVNRSLH    [
8OWUDVFKDOO(FKR [  [ 
5DGLRJUDILH [ [  [
(OHNWULVFKH
5HVRQDQ]PHVVXQJ
[   
0DJQHWLVFKH
3UIXQJ
[ [  

 %HLYRQDXHQVLFKWEDUHQ.RUURVLRQVVSXUHQ
 %HL9HUGDFKWVPRPHQWHQSXQNWXHOODQ]XZHQGHQ
 'HIHNWHN|QQHQGXUFKEHQDFKEDUWH(OHPHQWHYHUGHFNWVHLQ
 'LH,QWHUSUHWDWLRQGHU(UJHEQLVVHHUIRUGHUWHLQLJH(UIDKUXQJ
 'DVgIIQHQGHV+OOURKUVLVWQRWZHQGLJEHL8OWUDVFKDOO(FKRLQ4XHUULFKWXQJ
 'XUFKVFKDOOXQJTXHU]XU6SDQQJOLHGDFKVH
 *HULQJH'LVWDQ]DE3UINRSI
 2SWLPDOH(UJHEQLVVHZHQQHLQH1XOOPHVVXQJGLUHNWQDFK(LQEDXHUIROJWH
 1XU)HKOHUDQGHU2EHUIOlFKH
 $EQHKPHQGHU6FKXW]KDXEHXQGIUHLOHJHQGHU/LW]HQHQGHQ
 %HLPHKUHUHQ+OOURKUHQQXUGDVlXHUH+OOURKU
 ,QQHUKDOE8POHQNVWHOOHQQXUEHLDXVUHLFKHQGHP3ODW]REHUKDOEGHV6SDQQJOLHGV
 6HLOVP|JOLFK
 $QZHQGEDUNHLWEHL996ZDKUVFKHLQOLFKQLFKWP|JOLFK
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.DSLWHO3UIYHUIDKUHQIUGLH%DXZHUNVSUIXQJ

)UGDV/DQJ]HLWPRQLWRULQJN|QQHQPDJQHWLVFKH.UDIWVHQVRUHQHLQJHVHW]WZHUGHQ
ZHOFKHEHUHLWVPLWGHP6SDQQJOLHGHLQJHEDXWXQGEHLP9RUVSDQQHQNDOLEULHUWZHU
GHQPVVHQ'DPLWGLH6SDQQNUDIWLP/DXIHGHU-DKUHNRQWUROOLHUWZHUGHQNDQQ
PVVHQGLH6HQVRUHQDQLKUHUMHZHLOLJHQ3RVLWLRQEOHLEHQVRGDVVIUHLQHYROOVWlQ
GLJHhEHUZDFKXQJPHKUHUH6HQVRUHQ SUR%DXZHUN HLQJHVHW]WZHUGHQPVVWHQ
ZDVVLFKIROJOLFKDXFKLQGHQ.RVWHQQLHGHUVFKOlJW7DEHOOH
7DE 6FKlW]NRVWHQHLQLJHU9HUIDKUHQIUHLQHQ0HVVSXQNWDEVFKQLWWJU|WHQWHLOV
DXV>@
6WDWLVFKHG\QDPLVFKH6SDQQNUDIWHUPLWWOXQJ ±¼
$QVHW]HQGHU6SDQQSUHVVH ±¼
0DJQHWRHODVWLVFKH0HVVXQJ ±¼
8OWUDVFKDOOHFKR9HUIDKUHQ ±¼
0DJQHWLQGXNWLYH3UIXQJ DE¼

(VEOHLEWIHVW]XKDOWHQGDVVDOOH]XU]HLWYHUIJEDUHQ9HUIDKUHQ]HLWXQGGDPLWNRV
WHQLQWHQVLYVLQGE]ZQXUHLQHHLQJHVFKUlQNWH$XVVDJHNUDIWEHVLW]HQVRGDVVHLQH
UHJHOPlLJH$QZHQGXQJPLWGLHVHQ9HUIDKUHQQLFKWGXUFKJHIKUWZHUGHQNDQQ
>@$XVGLHVHP*UXQGZXUGHLP5DKPHQGLHVHU$UEHLWHLQ6FKQHOOWHVW5HVR
&DEOH HQWZLFNHOWPLW GHP]HLW XQGNRVWHQVSDUHQG H[WHUQH6SDQQJOLHGHU XQG
6HLOHEHUSUIWZHUGHQN|QQHQ
 
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.DSLWHO 
)UHTXHQ]DQDO\VHQXQG$XVZHUWXQJHQ
,P5DKPHQGLHVHU$UEHLWZXUGHQQHEHQ9HUVXFKHQDQYROOYHUVFKORVVHQHQ6HLOHQ
XQG/LW]HQ]XU%HXUWHLOXQJGHU)UHTXHQ]lQGHUXQJLQIROJHYRQ'UDKWEUFKHQDXFK
]DKOUHLFKH)UHTXHQ]DQDO\VHQPLW GHPHQWZLFNHOWHQ0HVVV\VWHP5HVR&DEOH DQ
H[WHUQHQ 6SDQQJOLHGHUQ XQG 6HLOHQ YRQ UHDOHQ %DXZHUNHQ GXUFKJHIKUW 'LHVH
VLQGLQGHQ7DEHOOHQXQGJHWUHQQWQDFK%DXZHUNHQPLWH[WHUQHQ6SDQQ
JOLHGHUQXQG6HLOHQDXIJHOLVWHW
=XU'XUFKIKUXQJGHU0HVVXQJHQZHUGHQGLH6HQVRUHQDP6SDQQJOLHGE]Z6HLO
EHIHVWLJW -HGH HLQ]HOQH0HVVVWHOOH LVW GXUFK HLQH LKU ]XJHZLHVHQH0HVVVWHOOHQ
NHQQ]HLFKQXQJ HLQGHXWLJ LGHQWLIL]LHUEDU 'LH .HQQ]HLFKQXQJ HUIROJW EHU HLQ
6FKLOGPLWGHU.HQQ]HLFKQXQJGHU0HVVVWHOOHDOV.ODUWH[WVRZLH%DUFRGH9RU%H
JLQQGHU0HVVXQJZLUGGHU MHZHLOLJH0HVVSXQNWPLWWHOV6FDQQHUYRQGHU0HVV
SXQNWSODNHWWHHLQJHVFDQQW6RPLWVWHKHQ±IDOOVEHUHLWVYRUKDQGHQ±lOWHUH'DWHQ
GHU%DXZHUNV0HVVKLVWRULHVRZLH]XYRUGHILQLHUWH7ROHUDQ]ZHUWH]XU%HXUWHLOXQJ
QHXHU(UJHEQLVVHXQWHUVWW]HQG]XU9HUIJXQJ=XU0HVVXQJGHU%HVFKOHXQLJXQ
JHQZHUGHQMHQDFK%DXZHUNGLH6SDQQJOLHGHUE]Z6HLOHPDQXHOOPLWWHOV+DP
PHUVFKODJDQJHUHJW%HL6HLOEUFNHQLVWLQYLHOHQ)lOOHQGLHDPELHQWH$QUHJXQJ
DXV9HUNHKUXQG:LQGDXVUHLFKHQG
'LHHUPLWWHOWHQ:HUWHZHUGHQ LP%H]XJ]X7ROHUDQ]JUHQ]HQXQGZDKOZHLVH LP
9HUJOHLFK]XKLVWRULVFKHQ0HVVUHVXOWDWHQGDUJHVWHOOW$XIGLHVH:HLVHLVWHLQHGL
UHNWH9HULILNDWLRQGHU0HVVHUJHEQLVVHJHZlKUOHLVWHWXQGHVNDQQEHLVLJQLILNDQWHQ
$EZHLFKXQJHQXQPLWWHOEDUDXIHYHQWXHOOH0HVVIHKOHUUHDJLHUWZHUGHQ%HHLQIOXV
VXQJHQGXUFK]%lXHUH(LQZLUNXQJHQZHUGHQVRJHUDGHZHJVGHXWOLFKXQGN|Q
QHQGXUFKGLUHNWH:LHGHUKROXQJVPHVVXQJHQDXVJHVFKORVVHQZHUGHQ
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.DSLWHO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
7DE 0LW5HVR&DEOHEHUSUIWHH[WHUQH6SDQQJOLHGHU
%UFNHQPLWH[WHUQHQ
6SDQQJOLHGHUQ
%UFNH'HQNHQGRUIQDFKWUlJOLFKH9HUVWlUNXQJ
(LVHQJULIIWDOEUFNH5XWHVKHLP
+XQJHUEUXQQHQWDOEUFNHQDFKWUlJOLFKH9HUVWlUNXQJ
.ORVWHUZHJEUFNH1|WWLQJHQQDFKWUlJOLFKH9HUVWlUNXQJ
/RQHWDOEUFNHQDFKWUlJOLFKH9HUVWlUNXQJ
0XFNEDFKWDOEUFNH+HFNIHOG
1HFNDUEUFNH5RWWZHLO
1HXHQEKOWDOEUFNH3HURXVH
3ILQ]WDOEUFNH1|WWLQJHQ
7DOEUFNH5PPHFNH
7DXEHUWDOEUFNH7DXEHUELVFKRIVKHLPQDFKWUlJOLFKH9HUVWlUNXQJ
:UPWDOEUFNH(KQLQJHQQDFKWUlJOLFKH9HUVWlUNXQJ
:LQGHQHUJLHDQODJH :LQGHQHUJLHDQODJH%UHPHUKDYHQ
7DE 0LW5HVR&DEOHEHUSUIWH6HLOH
6HLOEUFNHQ
)XJlQJHUEUFNH6DVVQLW]5JHQ6HLOEUFNH
*HUQLND%UFNH3IRU]KHLP3DUDOOHOGUDKWEQGHO
1HFNDUWDOEUFNH:HLWLQJHQ6HLOXQWHUVSDQQXQJ996
5KHLQEUFNH0D[DX996
5KHLQEUFNH6SH\HU996
6WDGLRQ 5KHLQ(QHUJLH6WDGLRQ.|OQVHLODEJHVSDQQWHV'DFK

$XVGHP*HVDPWELOGDOOHU0HVVSXQNWUHVXOWDWHHLQHV%DXZHUNV VRZLHGHU]HLWOL
FKHQ (QWZLFNOXQJ GHU 5HVRQDQ]FKDUDNWHULVWLNHQ WUHWHQ 1HJDWLYHQWZLFNOXQJHQ
IUK]HLWLJKHUYRUXQGOLHIHUQHLQHZLFKWLJH(QWVFKHLGXQJVKLOIH]XU(LQVFKlW]XQJ
GHV=XVWDQGHVXQGGHU]XWUHIIHQGHQ0DQDKPHQ
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

$EE 0HVVJHUlWLQNOXVLYHPRQWLHUWHU6HQVRUER[DP6HLO
 
$EE *HPHVVHQH)UHTXHQ]VSHNWUHQ
,P5HJHOIDOOVLQGGLHH[WHUQHQ6SDQQJOLHGHU 6FKUlJVHLOHQLFKWJOHLFK ODQJXQG
DXFKQLFKWH[DNWJOHLFKYRUJHVSDQQWVRGDVVKLHUEHUHLWVEHLGHU1XOOPHVVXQJ)UH
TXHQ]XQWHUVFKLHGH]ZLVFKHQGHQHLQ]HOQHQ6SDQQJOLHGHUQ6FKUlJVHLOHQ IHVWJH
VWHOOWZHUGHQN|QQHQ,P/DXIHGHU=HLWQHKPHQGLH6SDQQNUlIWHLQIROJH.ULHFKHQ
6FKZLQGHQ5HOD[DWLRQDEZDVDXFK]XHLQHU$EQDKPHGHU(LJHQIUHTXHQ]HQIKUW
=XVlW]OLFKJLEWHVbQGHUXQJHQLQIROJH7HPSHUDWXUHLQZLUNXQJHQ%HLUHJHOPlL
JHQhEHUSUIXQJHQGHUH[WHUQHQ6SDQQJOLHGHU6FKUlJVHLOH±EHLVSLHOVZHLVHLP
5DKPHQHLQHU+DXSWSUIXQJ±N|QQHQGLHVH(IIHNWHGXUFKGLH$XVZHUWXQJGHU
$EZHLFKXQJHQLQGHQ(LJHQIUHTXHQ]HQTXDQWLIL]LHUWXQGDXVJHZHUWHWZHUGHQ$E
ELOGXQJ  OLQNV:LUG DQ HLQHU0HVVVWHOOH GHU IHVWJHOHJWH9HUWUDXHQVEHUHLFK
EHUE]ZXQWHUVFKULWWHQPXVVKLHUYRQHLQHP6SDQQNUDIWDEIDOOLQIROJHYRQ]%
'UDKWEUXFKDXVJDQJHQJHQZHUGHQXQGHVN|QQHQGLUHNWZHLWHUH0DQDKPHQHLQ
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
JHOHLWHWZHUGHQ$EELOGXQJUHFKWV:LHJURGLH(LQIOVVHHLQ]HOQHU'UDKW
EUFKHDXIGLH(LJHQIUHTXHQ]HQGHU6SDQQJOLHGHUVLQGZLUGLQ$EVFKQLWWDXI
JH]HLJW
 
$EE )UHTXHQ]lQGHUXQJHQDQ6SDQQJOLHGHUQHLQHUQHXHQ%UFNHOLQNVVRZLHLQNO6FKlGL
JXQJHLQHV6SDQQJOLHGVUHFKWVWKHRUHWLVFKHU9HUODXI>@>@>@>@
 0HVVXQJHQDQ%UFNHQPLW
H[WHUQHQ6SDQQJOLHGHUQ
$QGHQ LP)ROJHQGHQNXU]YRUJHVWHOOWHQ%DXZHUNHQZXUGHQ LP5DKPHQGLHVHU
$UEHLW)UHTXHQ]DQDO\VHQPLWGHPHQWZLFNHOWHQ0HVVV\VWHP5HVR&DEOHGXUFKJH
IKUW(LQLJH6SDQQJOLHGYHUOlXIHVLQGLP$QKDQJ$EELOGXQJHQ$ELV$GDU
JHVWHOOW
 %UFNH'HQNHQGRUI
'LHIHUWLJJHVWHOOWH%UFNH'HQNHQGRUIOLHJWDQGHU$NXU]KLQWHU6WXWWJDUW
LQ5LFKWXQJ8OPXQGEHVWHKWMH5LFKWXQJVIDKUEDKQDXVHLQHPVHSDUDWHQ+RKONDV
WHQ ,P -DKU  ZXUGHQ EHLGH 7HLOEDXZHUNH 7%: PLW  E]Z  H[WHUQHQ
6SDQQJOLHGHUQGHV7\SV6863$'UDKW(;LQGHQHUVWHQEHLGHQ)HOGHUQQDFK
WUlJOLFKYHUVWlUNW
 
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6SDQQNUDIWDEQDKPHEHL
0HVVXQJLP-DKU
GHXWOLFKHUNHQQEDU
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0HVVXQJHQDQ%UFNHQPLWH[WHUQHQ6SDQQJOLHGHUQ

7DE %UFNH'HQNHQGRUI
%DXZHUNVQXPPHU   )HUWLJVWHOOXQJ 
/DJH $'HQNHQGRUI  $Q]DKO)HOGHU 
/lQJH P  6SDQQJOLHGW\S 6863$'UDKW(;
$Q]DKO7%:   9RUVSDQQNUDIW N1
%HVRQGHUKHLWHQ
(LQEDXH[WHUQHU
6SDQQJOLHGHULP-DKU


$Q]DKOH[WHUQHU
6SDQQJOLHGHU
7%:
7%:

 
$EE %UFNH'HQNHQGRUI
 (LVHQJULIIWDOEUFNH
'LH]ZLVFKHQ3IRU]KHLPXQG/HRQEHUJVWHKHQGH(LVHQJULIIWDOEUFNHZXUGH
XQWHU9HUZHQGXQJYRQH[WHUQHQ6SDQQJOLHGHUQGHV7\SV%%(05KHUJH
VWHOOW'LH6SDQQJOLHGHUVLQGJHVWDIIHOWDQJHRUGQHWZREHLLPPHU6SDQQJOLHGHU
SUR6WHJVHLWHHLQJHEDXWZXUGHQ
 
127
.DSLWHO)UHTXHQ]DQDO\VHQXQG$XVZHUWXQJHQ

7DE (LVHQJULIIWDOEUFNH5XWHVKHLP
%DXZHUNVQXPPHU   )HUWLJVWHOOXQJ 
/DJH $5XWHVKHLP  $Q]DKO)HOGHU 
/lQJH P  6SDQQJOLHGW\S %%7\S(05
$Q]DKO7%:   9RUVSDQQNUDIW QLFKWEHNDQQW
%HVRQGHUKHLWHQ  
$Q]DKOH[WHUQHU
6SDQQJOLHGHU


 
$EE (LVHQJULIIWDOEUFNH5XWHVKHLP
 +XQJHUEUXQQHQWDOEUFNH
'LHQDKH+DXVHQRE/RQWDOQ|UGOLFKYRQ8OPVWHKHQGH%UFNHEHUGDV+XQ
JHUEUXQQHQWDOZXUGHIHUWLJJHVWHOOW,P-DKUZXUGHGDV7HLOEDXZHUN
PLWJHUDGOLQLJEHUGLHJHVDPWH%DXZHUNVOlQJHYHUODXIHQGHQH[WHUQHQ6SDQQ
JOLHGHUQGHV7\SV6863$'UDKW(;QDFKWUlJOLFKYHUVWlUNW=XVlW]OLFKZXUGH
LQGHQEHLGHQPLWWOHUHQ)HOGHUQMH6WHJ6SDQQJOLHGGHV7\SV6863$'UDKW([
HLQJHEDXW(LQ-DKUVSlWHUZXUGHGDQQGDV7HLOEDXZHUNPLWH[WHUQHQ6SDQQ
JOLHGHUQGHV7\SV6863$'UDKW(;QDFKWUlJOLFKYHUVWlUNWZHOFKHHEHQIDOOV
JHUDGOLQLJEHUGLHJHVDPWH%DXZHUNVOlQJHYHUODXIHQ
 
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0HVVXQJHQDQ%UFNHQPLWH[WHUQHQ6SDQQJOLHGHUQ

7DE +XQJHUEUXQQHQWDOEUFNH+DXVHQRE/RQWDO
%DXZHUNVQXPPHU   )HUWLJVWHOOXQJ 
/DJH $+DXVHQR/  $Q]DKO)HOGHU 
/lQJH P  6SDQQJOLHGW\S
6863$'UDKW(;
XQG(;
$Q]DKO7%:   9RUVSDQQNUDIW
N1(;
N1(;
%HVRQGHUKHLWHQ
(LQEDXH[WHUQHU
6SDQQJOLHGHU


$Q]DKOH[WHUQHU
6SDQQJOLHGHU
7%:(;
7%:(;
(;

 
$EE +XQJHUEUXQQHQWDOEUFNH+DXVHQRE/RQWDO
 .ORVWHUZHJEUFNH
'LH .ORVWHUZHJEUFNH 1|WWLQJHQ OLHJW DQ GHU $ ]ZLVFKHQ .DUOVUXKH XQG
3IRU]KHLPXQGPXVVWH-DKUHQDFK)HUWLJVWHOOXQJPLWWHOV6SDQQJOLHGHUQSUR
6WHJ LQ EHLGHQ7HLOEDXZHUNHQ QDFKWUlJOLFK H[WHUQ YRUJHVSDQQWZHUGHQ+LHUIU
ZXUGHQ6SDQQJOLHGHU GHV7\SV 6863$'UDKW(; YHUZHQGHW$XIJUXQG GHU
/lQJVNUPPXQJGHU%UFNHZHUGHQGLH6SDQQJOLHGHUDQGHQHLQ]HOQHQ6WHJHQLQ
GHQ)HOGHUQXQGEHUGHQ6WW]HQOHLFKWXPJHOHQNW'LHYLHUH[WHUQHQ6SDQQJOLHGHU
YHUODXIHQEHUGLHJHVDPWH%UFNHQOlQJH'DGHUQDFKWUlJOLFKH(LQEDXYRQH[WHU
QHQ6SDQQJOLHGHUQPLWGLHVHU/lQJHDXIJUXQGGHU=XJlQJOLFKNHLWHQKLHUQXUVHKU
VFKZHUUHDOLVLHUEDULVWZXUGHQGLH6SDQQJOLHGHULQ]ZHL7HLOHQDQJHOLHIHUWXQGLQ
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 H[WHUQHQ6SDQQJOLHGHUQQDFKWUlJOLFKYHUVWlUNW+LHUZXUGHQ6SDQQJOLHGHUGHV
/LW]HQVSDQQYHUIDKUHQV'\ZLGDJ IU H[WHUQH9RUVSDQQXQJPLW /LW]HQ HLQJH
VHW]W%HLGHU,QVWDQGVHW]XQJZXUGHLQHLQHP%HUHLFKGHV7HLOEDXZHUNVGHU6WHJ
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-DKUIHUWLJJHVWHOOWXQGEHUVSDQQWPLWHLQHU/lQJHYRQPGDV1HFNDUWDO
7DE 1HFNDUEUFNH5RWWZHLO
%DXZHUNVQXPPHU   )HUWLJVWHOOXQJ 
/DJH %5RWWZHLO  $Q]DKO)HOGHU 
/lQJH P  6SDQQJOLHGW\S 6863$'UDKW(;
$Q]DKO7%:   9RUVSDQQNUDIW N1
%HVRQGHUKHLWHQ  
$Q]DKOH[WHUQHU
6SDQQJOLHGHU


 
$EE 1HFNDUEUFNH5RWWZHLO
 1HXHQEKOWDOEUFNH
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EKOWDOEUFNHIHUWLJJHVWHOOW%HLHLQHU/lQJHYRQPZXUGHQLQVJHVDPWH[
WHUQH 6SDQQJOLHGHU GHV 7\SV 6863$'UDKW (;  PLW HLQHU 6SDQQNUDIW YRQ
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N1HLQJHEDXW
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XQGZXUGHQEHLGH7HLOEDXZHUNHPLWMHZHLOVJHUDGOLQLJYHUODXIHQGHQ
H[WHUQHQ6SDQQJOLHGHUQGHV7\SV6863$'UDKW(;SUR6WHJVHLWHYHUVWlUNW'D
DXI GHQ (LQEDX ]XVlW]OLFKHU 6SDQQJOLHGVWW]XQJHQ YHU]LFKWHW ZXUGH JLEW HV
6SDQQJOLHGOlQJHQYRQELV]XHWZDP]ZLVFKHQGHQHLQ]HOQHQ6WW]TXHUWUlJHUQ
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YHUELQGHWGLH6WDGWPLWGHPPWLHIHUJHOHJHQHQ+DIHQ6LHEHVWHKWDXVHLQHU
PODQJHQ5DPSHQEUFNHDOV9HUEXQGNRQVWUXNWLRQXQGHLQHUPZHLWJHVSDQQ
WHQ6HLOEUFNH,P-DKUZXUGHLQGHU.DWHJRULHÄ)XXQG5DGZHJEUFNHQ³
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VFKODQNHQhEHUEDX'LHHLQVHLWLJDQJHRUGQHWHQ+lQJHVHLOHVLQGVRDXIGHU6HLWH
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GHUODJHU]XUHUVWHQ6WW]HYHUODXIHQGHYROOYHUVFKORVVHQH6HLOHXPJHOHQNWZHUGHQ
$XIGHU1RUGVHLWHNDPHQ6HLOHPLWHLQHP'XUFKPHVVHUYRQPPXQGDXIGHU
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PP
/lQJH P  6HLOOlQJHQ FDPXQGP
$Q]DKO7%:  
$Q]DKO6HLOH
PP
PP%HVRQGHUKHLWHQ
6HLOXQWHUVSDQQXQJ
8POHQNXQJDQ/XIW
VWW]H


 
$EE 1HFNDUWDOEUFNH:HLWLQJHQ
 5KHLQEUFNH0D[DX
'LHLP-DKUIHUWLJJHVWHOOWHPODQJH5KHLQEUFNHYHUELQGHWGDVEDGLVFKH
.DUOVUXKHPLW:|UWKLQ5KHLQODQG3IDO],P*HJHQVDW]]XGHQPHLVWHQ6FKUlJVHLO
EUFNHQEHLGHQHQGLH6HLOHYRP3\ORQ]XPhEHUEDXYHUODXIHQZHUGHQEHLGHU
5KHLQEUFNH6HLOEQGHOGXUFKGHQLP6WURPVWHKHQGHQPKRKHQ3\ORQKLQ
GXUFKJHIKUWXQGGDEHLXPJHOHQNW'LH6HLOEQGHOEHVWHKHQDXVYROOYHUVFKORV
VHQHQ6HLOHQPLWE]ZPP'XUFKPHVVHUXQGVLQG MHZHLOV LQ/DJHQj
6HLOHQ]XHLQHP6HLOSDNHWJHEQGHOW'LH9HUDQNHUXQJGHU6HLOHHUIROJWLQQHUKDOE
GHV6WDKOKRKONDVWHQV+LHU]XZHUGHQDOOH6HLOHDXIJHIlFKHUWXQGHLQ]HOQYHUDQ
NHUW$EELOGXQJUHFKWV
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0HVVXQJHQDQ6HLOEUFNHQ

7DE 5KHLQEUFNH0D[DX
%DXZHUNVQXPPHU   )HUWLJVWHOOXQJ 
/DJH %.DUOVUXKH  6HLOW\S
996PPXQG
PP
/lQJH P  6HLOOlQJHQ FDPELVP
$Q]DKO7%:  
$Q]DKO
6HLOEQGHO
PP
PP%HVRQGHUKHLWHQ
6HLOEQGHOj
6HLOH


 
$EE 5KHLQEUFNH0D[DX
 5KHLQEUFNH6SH\HU
'LH5KHLQEUFNHEHL6SH\HUZXUGHYRQELVDOV6FKUlJVHLOEUFNHXQWHU
9HUZHQGXQJYROOYHUVFKORVVHQHU6HLOH±LQVJHVDPWW6SDQQVWDKO±HUEDXW'LH
6WURP|IIQXQJOLHJWEHLPXQGGLH9RUODQG|IIQXQJHQEHLLQVJHVDPWFDP
VRGDVVGLH%UFNHHLQH*HVDPWOlQJHYRQHWZDPKDW$OOH6HLOHYHUODXIHQYRP
hEHUEDX]XPPKRKHQDP)XSXQNWJHOHQNLJJHODJHUWHQEHJHKEDUHQ$3\
ORQZHOFKHUDXIEDGLVFKHU6HLWHJHJUQGHWLVW6HLOHYHUODXIHQYRP3\ORQ5LFK
WXQJ)OXVVZHLWHUHYRP3\ORQ5LFKWXQJ/DQGVHLWH%HUHLWVEHLGHUVWDWLVFKHQ
%HUHFKQXQJGHU%UFNHZXUGHIUGLH6HLOHDXIJUXQGGHV]XHUZDUWHQGHQ'XUFK
KDQJVHLQUHGX]LHUWHU(ODVWL]LWlWVPRGXO±lKQOLFK]X*OHLFKXQJ±EHUFN
VLFKWLJW>@>@>@
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,P-DKUZXUGHQGLH6HLOHDXIEDGLVFKHU6HLWHPLWWHOV6HLOGlPSIHUQPLWHLQDQ
GHUYHUEXQGHQXP6HLOVFKZLQJXQJHQ]XPLQLPLHUHQ$QGHQIOXVVVHLWLJDQJHRUG
QHWHQ6HLOHQVLQGEHUHLWVVHLW'lPSIHUPRQWLHUW
7DE 5KHLQEUFNH6SH\HU
%DXZHUNVQXPPHU   )HUWLJVWHOOXQJ 
/DJH $6SH\HU  6HLOW\S
996PPXQG
PP
/lQJH P  6HLOOlQJHQ PELVP
$Q]DKO7%:  
$Q]DKO6HLOH
PP
PP%HVRQGHUKHLWHQ  

  
$EE 5KHLQEUFNH6SH\HU
 
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hEHUSUIXQJHLQHU:LQGHQHUJLHDQODJH

 hEHUSUIXQJHLQHU:LQGHQHUJLHDQODJH
,P5DKPHQGLHVHU$UEHLWNRQQWHQDQGHQH[WHUQHQ6SDQQJOLHGHUQHLQHU:LQGHQHU
JLHDQODJH :($ )UHTXHQ]DQDO\VHQ GXUFKJHIKUW ZHUGHQ 'LH  HUULFKWHWH
:LQGHQHUJLHDQODJHVWHKWLQGHU1lKHYRQ%UHPHUKDYHQ'HUXQWHUH7HLOGHU$Q
ODJHZXUGHDXVULQJI|UPLJHQ6WDKOEHWRQIHUWLJWHLOHQKHUJHVWHOOWZHOFKHYHUEXQGORV
DXIHLQDQGHUJHVHW]W XQGPLWWHOV  H[WHUQHQ 6SDQQJOLHGHUQ YHUWLNDO YRUJHVSDQQW
ZXUGHQ'HUREHUH7HLOGHU$QODJHZXUGHPLWWHOV6WDKOEDXWHLOHQKHUJHVWHOOW=XP
(LQVDW]NDPHQ%DQGVSDQQJOLHGHUGHV7\SV%%597&00'7DEHOOH=XU
9HUDQNHUXQJGHU6SDQQJOLHGHUDP)XSXQNWZXUGHHLQ)XQGDPHQWNHOOHUHUULFKWHW
ZHOFKHU DXVUHLFKHQG3ODW] IU GLH 6SDQQSUHVVHQ XQG HUIRUGHUOLFKHQ/LW]HQEHU
VWlQGHELHWHW$EELOGXQJUHFKWV
7DE :LQGHQHUJLHDQODJH%UHPHUKDYHQ
%DXZHUNVQXPPHU QLFKWYHUJHEHQ  )HUWLJVWHOOXQJ 
/DJH %UHPHUKDYHQ  6SDQQJOLHGW\S
97&00.'
[
/lQJHQH[WHUQHU
6SDQJOLHGHU
MHFDP 
$Q]DKOH[WHUQHU
6SDQQJOLHGHU

%HVRQGHUKHLWHQ    

  
$EE :LQGHQHUJLHDQODJH%UHPHUKDYHQ
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 6HLOSUIXQJHQDP5KHLQ(QHUJLH6WDGLRQ.|OQ
6HLOHNHQQWPDQQLFKWQXUDXVGHP%UFNHQEDXVLHZHUGHQDQXQWHUVFKLHGOLFKVWHQ
%DXZHUNHQHLQJHVHW]W1HEHQ'DFKNRQVWUXNWLRQHQXQGLP)DVVDGHQEDXVLQGYLHOH
'lFKHUYRQ6WDGLHQXQWHU9HUZHQGXQJYRQ6HLOHQKHUJHVWHOOW
7DE 5KHLQ(QHUJLH6WDGLRQ.|OQ
%DXZHUNVQXPPHU QLFKWYHUJHEHQ  )HUWLJVWHOOXQJ 
/DJH .|OQ0QJHUVGRUI  6HLOW\S 996
%HVRQGHUKHLWHQ   $Q]DKO6HLOH 
   $Q]DKO+lQJHU 

  
$EE 5KHLQ(QHUJLH6WDGLRQ.|OQ
'LH6HLODEVSDQQXQJGHV'DFKHVDP5KHLQ(QHUJLH6WDGLRQ.|OQZXUGHPLW
YROOYHUVFKORVVHQHQ6HLOHQUHDOLVLHUW=ZLVFKHQGHQEHOHXFKWHWHQ6WDKOS\ORQHQLQ
GHQ (FNHQ GHV'DFKHV YHUODXIHQ SUR'DFK  7UDJVHLOH GLH EHU LQVJHVDPW 
+lQJHUPLWGHP'DFKYHUEXQGHQVLQG'LHYHUWLNDOHQ+lQJHUVLQGKLHUEHLLPPHU
EHU6HLONOHPPHQDQJOHLFK]HLWLJ]ZHL7UDJVHLOHQEHIHVWLJW'LH6HLONUlIWHZHUGHQ
YRP3\ORQEHUVFKUlJH6HLOHLQYHUWLNDOH6HLOHELV]XU9HUDQNHUXQJLP)XQGDPHQW
ZHLWHUJHOHLWHW)UGLH'DFKNRQVWUXNWLRQZXUGHGDV3ULQ]LSGHUVHOEVWYHUDQNHUWHQ
+lQJHEUFNHDQJHZHQGHW$XIJUXQGGHU:DKOGHUYLHUVHLWLJHQLQVLFKVHOEVWVWlQ
GLJHQKlQJHEUFNHQDUWLJHQ'DFKNRQVWUXNWLRQNRQQWHGHU8PEDXGHVGDPDOLJHQ
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0QJHUVGRUIHU6WDGLRQVLQQHUKDOEYRQ0RQDWHQEHLYROOHP6SLHOEHWULHEGXUFK
JHIKUWZHUGHQ'XUFKGDVZHLFKH6\VWHPGHV'DFKHVKDWKLHULQVEHVRQGHUHGLH
:LQGEHODVWXQJHLQHQJURHQ(LQIOXVVDXIGLH.UlIWHLQGHQ6HLOHQVLHKH$EVFKQLWW

 $XVZHUWXQJHQ
,P 5DKPHQ GLHVHU $UEHLW ZXUGHQ ZHLW EHU WDXVHQG 0HVVXQJHQ DQ H[WHUQHQ
6SDQQJOLHGHUQLQ%UFNHQXQGHLQHU:LQGHQHUJLHDQODJHVRZLH6HLOHQDQ6FKUlJ
6HLOEUFNHQXQGHLQHP6WDGLRQGDFKGXUFKJHIKUW+LHUEHLZXUGHQHEHQGHU$Q
ZHQGEDUNHLW GHV0HVVV\VWHPV DXFK GLH%HIHVWLJXQJ GHU 6HQVRUHQZlKUHQG GHU
0HVVXQJXQGGHUHQ$QRUGQXQJDP6SDQQJOLHG6HLOXQWHUVXFKW$XHUGHPZXU
GHQ'DXHUPHVVXQJHQDEHUDXFKHLQ]HOQHZLHGHUKROWH0HVVXQJHQDQDXVJHZlKOWHQ
6SDQQJOLHGHUQ6HLOHQGXUFKJHIKUWXPGLH(LQIOVVHDXV9HUNHKU7HPSHUDWXU
XQG:LQGDXIGLH(LJHQIUHTXHQ]GHVMHZHLOLJHQ0HVVDEVFKQLWWHVIHVW]XVWHOOHQ'D
PLWGLHVHQVLEOHQ(UJHEQLVVHQLFKWHLQHPEHVWLPPWHQ%DXZHUN]XJHRUGQHWZHUGHQ
N|QQHQVLQGGLHVH]XP7HLORKQH$QJDEHGHV MHZHLOLJHQ%DXZHUNVGDUJHVWHOOW
7HPSHUDWXUHQLP,QQHUHQHLQHV6WDKOEHWRQKRKONDVWHQVVWHLJHQDXFKQDFKPHKUHUHQ
VRQQLJHQ7DJHQ LP+RFKVRPPHUQXU VHOWHQ DXIEHU&ZDVQHEHQ HLJHQHQ
(UIDKUXQJHQDXFKLQ>@EHVWlWLJWZLUG
 
$EE *HPHVVHQH(LJHQIUHTXHQ]HQXQG6FKZLQJOlQJHQLQHLQHUQDFKWUlJOLFKH[WHUQYRUJH
VSDQQWHQ%UFNH OLQNV (LJHQIUHTXHQ]HQ HLQHV$EVSDQQVHLOV GHU 6WDGWKDIHQEUFNH
6DVVQLW]UHFKWV
%HLGHQH[WHUQYRUJHVSDQQWHQ%UFNHQNRQQWHLP5DKPHQGHU0HVVXQJHQJH]HLJW
ZHUGHQ GDVV SDUDOOHO YHUODXIHQGH 6SDQQJOLHGHU DXIJUXQG HLQHU lKQOLFKHQ
ϱϬ
ϱϱ
ϲϬ
ϲϱ
Ϯ͕Ϭ
Ϯ͕ϱ
ϯ͕Ϭ
ϯ͕ϱ
ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ ϭϭ ϭϮ
^Đ
Śǁ
ŝŶ
Őů
ćŶ
ŐĞ
΀ŵ
΁
&ƌ
ĞƋ
ƵĞ
Ŷǌ
΀,
ǌ΁
&ĞůĚŶƵŵŵĞƌ
^ƉĂŶŶŐůŝĞĚϭ ^ƉĂŶŶŐůŝĞĚϯ ^ƉĂŶŶŐůŝĞĚϱ
^ƉĂŶŶŐůŝĞĚϮ ^ƉĂŶŶŐůŝĞĚϰ ^ƉĂŶŶŐůŝĞĚϲ
Ϯϰ͕Ϭ
Ϯϱ͕Ϭ
Ϯϲ͕Ϭ
Ϯϳ͕Ϭ
Ϯϴ͕Ϭ
ϭ͕ϵϱϬ
ϭ͕ϵϱϱ
ϭ͕ϵϲϬ
ϭ͕ϵϲϱ
ϭ͕ϵϳϬ
ϭ͕ϵϳϱ
ϭ͕ϵϴϬ
ϭ͕ϵϴϱ
ϭϱ͗Ϭϰ ϭϱ͗ϯϭ ϭϱ͗ϱϴ ϭϲ͗Ϯϱ
dĞ
ŵ
ƉĞ
ƌĂ
ƚƵ
ƌ΀
Σ
΁
ŝ
ŐĞ
ŶĨ
ƌĞ
ƋƵ
ĞŶ
ǌ΀
,ǌ
΁
DĞƐƐǌĞŝƚƉƵŶŬƚ
ŝŐĞŶĨƌĞƋƵĞŶǌ dĞŵƉĞƌĂƚƵƌ
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6FKZLQJOlQJHQLFKWXQEHGLQJWGLHJOHLFKH(LJHQIUHTXHQ]DXIZHLVHQ$P%HLVSLHO
HLQHUQDFKWUlJOLFKH[WHUQYRUJHVSDQQWHQIHOGULJHQ%UFNHZLUGGLHVGHXWOLFK
3UR6WHJVHLWHZXUGHQ]ZHLH[WHUQH6SDQQJOLHGHUHLQJHEDXW$XIJUXQGGHU/lQJH
GHV%DXZHUNVZXUGHQLQVJHVDPW6SDQQJOLHGHUMH6WHJVHLWHYHUZHQGHW,Q$EELO
GXQJ  OLQNV VLQG GLH JHPHVVHQHQ (LJHQIUHTXHQ]HQ VRZLH GLH MHZHLOLJHQ
6FKZLQJOlQJHQGHUHLQ]HOQHQ0HVVDEVFKQLWWHGDUJHVWHOOW2EZRKOGLH6SDQQJOLH
GHUMHZHLOVGLHVHOEH*HVDPWOlQJHDXVZHLVHQXQWHUVFKHLGHQVLHVLFKGRFK]XP7HLO
HUKHEOLFK LQ GHQ JHPHVVHQHQ (LJHQIUHTXHQ]HQ 'LHV OLHJW QHEHQ GHU VLFKHUOLFK
OHLFKWGLIIHULHUHQGHQ6SDQQNUDIWDXFKDQGHQgIIQXQJHQZHOFKHQDFKWUlJOLFKLQ
GLH4XHUWUlJHUJHERKUWZXUGHQ'DPLWGLH6SDQQJOLHGHUNHLQHQGLUHNWHQ.RQWDNW
PLWGHP%HWRQKDEHQNRPPHQ)RUPWHLOH]XP(LQVDW]DQGHQHQGLH6SDQQJOLHGHU
LP%HUHLFKGHU'XUFKIKUXQJHQDQOLHJHQ-HQDFK*HQDXLJNHLWGHU%RKUXQJHQXQG
$QEULQJXQJ GHU )RUPWHLOH YDULLHUW GLH 6FKZLQJOlQJH VRPLW YRQ 6SDQQJOLHG ]X
6SDQQJOLHG
 7HPSHUDWXU
$QGHQYROOYHUVFKORVVHQHQ6HLOHQGHUVHLOXQWHUVSDQQWHQ%UFNHZXUGHQDQ]ZHL
YHUVFKLHGHQHQ7DJHQLP$XJXVWXQGLP1RYHPEHU0HKUIDFKPHVVXQJHQDQ
HLQHP6HLOGXUFKJHIKUW:lKUHQGGLH$XHQWHPSHUDWXULP$XJXVWEHLHWZD&
ODJ EHWUXJ GLH 7HPSHUDWXU LP 1RYHPEHU & (UJlQ]HQG ]X $EELOGXQJ 
OLQNVVLQGLQGHU$QODJH7DEHOOH$XQG$GLHHUVWHQ(LJHQIUHTXHQ]HQGHU
HLQ]HOQHQ0HVVXQJHQGDUJHVWHOOW%HLEHLGHQ0HVVUHLKHQEHWUlJWGLH'LIIHUHQ]GHU
HUVWHQ(LJHQIUHTXHQ]]ZLVFKHQ0LQLPDOXQG0D[LPDOZHUWGDV'RSSHOWHGHUJH
ZlKOWHQ)UHTXHQ]DXIO|VXQJYRQP+]7URW]GHV8QWHUVFKLHGVYRQ&]ZL
VFKHQEHLGHQ0HVVXQJHQVLQGGLHUHVXOWLHUHQGHQ(LJHQIUHTXHQ]HQQDKH]XJOHLFK
(LQ(LQIOXVVGHU7HPSHUDWXUDXIGLH(UJHEQLVVH±LQGLHVHP%HUHLFK±NDQQQLFKW
IHVWJHVWHOOWZHUGHQLQVEHVRQGHUHEHL%HWUDFKWXQJGHV0LWWHOZHUWVGHUHUVWHQYLHU
(LJHQIUHTXHQ]HQ7DEHOOH$XQG$'LHVHUKDWPLW+]EHLGHUHUVWHQ
XQG+]EHLGHU]ZHLWHQ0HVVXQJHLQH'LIIHUHQ]YRQOHGLJOLFKP+]
,P5DKPHQHLQHU'DXHUPHVVXQJDQHLQHPDQGHUHQ6HLOGHU%UFNHZXUGHQ LP
1RYHPEHUEHU6WXQGHQQHEHQGHQ(LJHQIUHTXHQ]HQDXFKGLH$XHQXQG
,QQHQWHPSHUDWXUHQJHPHVVHQ'DVLFKGLH7HPSHUDWXUHQDXIJUXQGGHV6WDKOKRKO
NDVWHQVXQGGHUJHULQJHQ'LIIHUHQ]]ZLVFKHQ7DJXQG1DFKWQXUPLQLPDOXQWHU
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VFKHLGHQLVWLQ$EELOGXQJUHFKWV]XUEHVVHUHQ$QVLFKWOHGLJOLFKGLH$XHQ
WHPSHUDWXUGDUJHVWHOOW'LHIUGLHVH0HVVXQJHQJHZlKOWH)UHTXHQ]DXIO|VXQJODJ
EHLP+]'LH$EZHLFKXQJGHUJHPHVVHQHQ(LJHQIUHTXHQ]HQYRP0LWWHOZHUW
+] OLHJWEHLP+]E]ZP+]DOVRHWZDGHP=ZHLE]Z
9LHUIDFKHQGHU)UHTXHQ]DXIO|VXQJ(V LVW NHLQ(LQIOXVVGHU7HPSHUDWXU DXI GLH
(UJHEQLVVHHUNHQQEDU±ZLHDXFKEHLGHQ0HKUIDFKPHVVXQJHQLQ$EELOGXQJ
OLQNV(LQP|JOLFKHU(LQIOXVVDXIGLH(UJHEQLVVHNDQQGHU9HUNHKUVHLQDOOHU
GLQJVLVWGLHVH%UFNHJHQHUHOOQXUVFKZDFKEHIDKUHQ
 
$EE 0HKUIDFKPHVVXQJHQOLQNVVRZLH'DXHUPHVVXQJUHFKWVDQ6HLOHQHLQHUVHLOXQWHU
VSDQQWHQ%UFNH
(LQHDQGHUH0|JOLFKNHLWLVWGLHDPELHQWH$QUHJXQJ]%GXUFK9HUNHKU'LHVNDQQ
HLQHQ(LQIOXVVDXIGLH0HVVHUJHEQLVVHKDEHQGDMHGHQHXH$QUHJXQJZlKUHQGHL
QHU0HVVXQJSRWHQWLHOOLQHLQHUDQGHUHQ3KDVHQODJHHUIROJW+LQ]XNRPPWGDVVEHL
HLQHP$ENOLQJHQGHU6FKZLQJXQJLUJHQGZDQQGDV*UXQGUDXVFKHQHUUHLFKWZLUG
'LHVH=HLWVSDQQHQPVVWHQYRQGHU/lQJHGHV*HVDPWVLJQDOVDEJH]RJHQZHUGHQ
XPEHUGLH.HKUZHUWELOGXQJGLHYRUKDQGHQH$XIO|VXQJ]XHUUHFKQHQ%HLHLQHU
0HVVGDXHUYRQVLVWGLHWKHRUHWLVFKH$XIO|VXQJV +]:HQQ
QDFKEHUHLWVVGLH$QUHJXQJ]XJHULQJLVWHUKlOWPDQQlKHUXQJVZHLVHQXUQRFK
HLQH$XIO|VXQJYRQ+]
0HKUIDFKPHVVXQJHQ LQQHUKDOE HLQLJHU 6WXQGHQ DQ 6FKUlJVHLOHQ VRZLH H[WHUQHQ
6SDQQJOLHGHUQ]HLJHQlKQOLFKH(UJHEQLVVH=XVlW]OLFK]X$EELOGXQJUHFKWV
VLQGLP$QKDQJ7DEHOOH$IUGLH0HVVXQJHQDQHLQHP$EVSDQQVHLOGHU6WDGW
KDIHQEUFNH6DVVQLW]GLHHUVWHQGUHL(LJHQIUHTXHQ]HQGDUJHVWHOOW'LH'LIIHUHQ]HQ
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.DSLWHO)UHTXHQ]DQDO\VHQXQG$XVZHUWXQJHQ

]ZLVFKHQPLQLPDOHUXQGPD[LPDOHU)UHTXHQ] OLHJHQEHLGHUHUVWHQXQG]ZHLWHQ
(LJHQIUHTXHQ]EHLHWZD+]XQGEHLGHUGULWWHQ(LJHQIUHTXHQ]EHL+]
 
$EE 0HKUIDFKPHVVXQJDQHLQHPH[WHUQHQ6SDQQJOLHGHLQHU+RKONDVWHQEUFNHLP)HEUXDU
RKQH9HUNHKUOLQNVXQGLP$XJXVWPLW9HUNHKUUHFKWV
,Q$EELOGXQJ  VLQG0HKUIDFKPHVVXQJHQ DQ HLQHP H[WHUQHQ 6SDQQJOLHG DQ
]ZHLXQWHUVFKLHGOLFKHQ7DJHQLP)HEUXDUXQG$XJXVWGDUJHVWHOOW:lKUHQG
GDV%DXZHUNEHLGHUHUVWHQ0HVVXQJQRFKQLFKWXQWHU9HUNHKUVWDQGZDUHQEHL
GHU]ZHLWHQ0HVVXQJDOOH)DKUVSXUHQIUGHQ9HUNHKUIUHLJHJHEHQ(VLVWHLQHGHXW
OLFKH=XQDKPHGHU(LJHQIUHTXHQ]YRQLP0LWWHO+]]XHUNHQQHQZDVQHEHQ
GHU7HPSHUDWXU]XQDKPHDXFKLQIROJHGHV9HUNHKUVDXIGHU%UFNHEHUJUQGHWLVW
 :LQG
%HLPHKUHUHQZLHGHUKROHQGHQ0HVVXQJHQDQH[WHUQYRUJHVSDQQWHQ%UFNHQXQG
6FKUlJVHLOEUFNHQZXUGHQNHLQHbQGHUXQJHQGHU)UHTXHQ]HQLQIROJH:LQGIHVW
JHVWHOOW$QGHQ6HLOHQGHU6WDGWKDIHQEUFNH6DVVQLW]ZXUGHQQRFKNHLQH:LHGHU
KROXQJVPHVVXQJHQGXUFKJHIKUW$QGHUVYHUKlOWHVVLFKDQGHQ6HLOHQGHV5KHLQ
(QHUJLH6WDGLRQV+LHUZXUGHQLP+HUEVWEHLHWZD&VRZLHLP)UKMDKU
EHL HWZD&)UHTXHQ]PHVVXQJHQGXUFKJHIKUW:LQGJHVFKZLQGLJNHLWHQ
ZXUGHQEHLGLHVHQ7HUPLQHQQLFKWJHPHVVHQVRGDVVGLH(UJHEQLVVHQLFKWPLWGHQ
%HUHFKQXQJHQLQ$EVFKQLWWYHUJOLFKHQZHUGHQN|QQHQ
 
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$XVZHUWXQJHQ

7DE *HPHVVHQH(LJHQIUHTXHQ]HQGUHLHU+lQJHUGHV5KHLQ(QHUJLH6WDGLRQV
+lQJHU1U
0HVVXQJI

0HVVXQJI

bQGHUXQJ
1RUG4,,±1+L   
6G4,9±6+L   
:HVW4,9±:+L   

:lKUHQGHVEHLGHQPHLVWHQ0HVVXQJHQDQEHLGHQ7HUPLQHQQXUPLQLPDOH:LQG
EHODVWXQJ DXI GDV%DXZHUNJDE NDPHV EHLP]ZHLWHQ7HUPLQZlKUHQG HLQLJHU
0HVVXQJHQ]XHLQHU:LQGEHODVWXQJZHOFKHDXFKDQGHQ(UJHEQLVVHQGHUJHPHV
VHQHQ(LJHQIUHTXHQ]HQGHXWOLFKHUNHQQEDULVW'LHVHVLQGLQ7DEHOOHH[HPS
ODULVFKIUGUHL+lQJHUGDUJHVWHOOW
%HLP*URWHLO GHU0HVVXQJHQ OLHJW GLHbQGHUXQJHQ GHU (LJHQIUHTXHQ]HQ ]ZL
VFKHQGHQEHLGHQ7HUPLQHQLP%HUHLFKYRQ'LHVHbQGHUXQJHQN|QQHQGXUFK
GDVVWlUNHUH$XIZlUPHQGHV'DFKHVLQIROJHGDXHUKDIWHU6RQQHQHLQVWUDKOXQJEHLP
HUVWHQ7HUPLQVRZLHGHVVWlUNHUHQ:LQGHVEHLP]ZHLWHQ7HUPLQEHJUQGHWZHU
GHQ $EHU DXFK YHUlQGHUOLFKH 6HLONUlIWH LQIROJH EHUHLFKVZHLVHU:LQGEHODVWXQJ
N|QQHQ]XGHQbQGHUXQJHQEHLWUDJHQ
 $QRUGQXQJGHV6HQVRUV
$QPHKUHUHQ%UFNHQZXUGHGLH$QRUGQXQJGHU6HQVRUER[HQWODQJGHV6SDQQ
JOLHGVXQWHUVXFKW(V]HLJWHVLFKGDVVGHU2UWGHU0HVVXQJDXFKEHLXPJHOHQNWHQ
6SDQQJOLHGHUQNHLQHQ(LQIOXVVDXIGLH(LJHQIUHTXHQ]KDWEODXH.XUYHLQ$EELO
GXQJ  'LH 8QWHUVFKLHGH LQ GHQ QHXQ 0HVVSXQNWHQ UHVXOWLHUHQ DXV QLFKW
SDUDOOHOODXIHQGHQ0HVVXQJHQ/HGLJOLFK0HVVXQJHQGLUHNWQHEHQHLQHU8POHQN
E]Z$QNHUVWHOOHVLQGQLFKWUHDOLVLHUEDUGDKLHUDXIJUXQGGHU]XJHULQJHQ6FKZLQ
JXQJNHLQHDXVVDJHNUlIWLJHQ(UJHEQLVVHHU]LHOWZHUGHQN|QQHQ%HL6FKUlJVHLOHQ
ZXUGHQDOOH0HVVXQJHQYRPhEHUEDXDXVGXUFKJHIKUWVRGDVVKLHUNHLQH$XVVDJH
JHWURIIHQZHUGHQNDQQLQZLHZHLWVLFKGLH)UHTXHQ]HQHQWODQJHLQHV6HLOVLQIROJH
GHV'XUFKKDQJVlQGHUQ
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.DSLWHO)UHTXHQ]DQDO\VHQXQG$XVZHUWXQJHQ


$EE 0HVVXQJHQHQWODQJHLQHVH[WHUQHQ6SDQQJOLHGVLQGHQ=HKQWHOVSXQNWHQEHLXQWHU
VFKLHGOLFKHU6HQVRUDXVULFKWXQJ
$QDOOHQ%DXZHUNHQZXUGHEHLGHU(UVWPHVVXQJXQWHUVXFKWRE±XQGJJIZLHJUR
±GHU(LQIOXVVGHU$XVULFKWXQJGHU6HQVRUHQDXIGLH(LJHQIUHTXHQ]HQLVW1HEHQ
GHUÄYHUWLNDOHQ³0HVVXQJEHLGHUGHU6HQVRUGLUHNWREHQDXIGHP6SDQQJOLHGE]Z
6HLO EHIHVWLJW LVWZXUGHQ KRUL]RQWDOH XQG GLDJRQDOH XP JHQHLJWHU 6HQVRU
0HVVXQJHQGXUFKJHIKUW+LHUPLWZXUGHEHUSUIWZLHH[DNWGHU6HQVRUSODW]LHUW
ZHUGHQPXVV(V]HLJWHVLFKGDVVHVEHLGHQ6FKUlJVHLOEUFNHQ±HQWJHJHQGHU
(UJHEQLVVHLQ>@±QXUJHULQJH$EZHLFKXQJHQ]ZLVFKHQYHUWLNDOHUXQGKRUL]RQ
WDOHU0HVVXQJJLEW7DEHOOHQELV
7DE (LQIOXVVGHU0HVVULFKWXQJEHLHLQHU6FKUlJVHLOEUFNH±NXU]HV6HLO/|P
0HVVXQJ I>+]@ I>+]@ I>+]@ I>+]@ I>+]@ I>+]@
9HUWLNDO      
6FKUlJ      
+RUL]RQWDO      

 1LFKWJHPHVVHQ

%HLGHQH[WHUQHQ6SDQQJOLHGHUQOLHJWGLH'LIIHUHQ]]ZLVFKHQYHUWLNDOHUXQGKRUL
]RQWDOHU0HVVXQJEHLELV]X+]ZDVMHQDFK(LQVWHOOXQJEHUHLWVGLH0HVVWR
OHUDQ]LVW$EELOGXQJ
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=XVDPPHQIDVVXQJ

7DE (LQIOXVVGHU0HVVULFKWXQJEHLHLQHU6FKUlJVHLOEUFNH±PLWWHOODQJHV6HLO/|P
0HVVXQJ I>+]@ I>+]@ I>+]@ I>+]@
9HUWLNDO    
6FKUlJ    

 1LFKWJHPHVVHQ
7DE (LQIOXVVGHU0HVVULFKWXQJEHLHLQHU6FKUlJVHLOEUFNH±ODQJHV6HLO/|P
0HVVXQJ I>+]@ I>+]@ I>+]@ I>+]@
9HUWLNDO    
6FKUlJ    
+RUL]RQWDO    

 1LFKWJHPHVVHQ
 =XVDPPHQIDVVXQJ
0LWGHPLP5DKPHQGLHVHU$UEHLWHQWZLFNHOWHQ0HVVV\VWHP5HVR&DEOHZXUGHQ
)UHTXHQ]DQDO\VHQDQYHUVFKLHGHQHQ%DXZHUNHQXQG6HLOW\SHQGXUFKJHIKUW1H
EHQGHP(LQIOXVVGHU7HPSHUDWXUXQGGHV:LQGHVZXUGHQDXFKGLH$QZHQGEDUNHLW
XQG$XVVDJHNUlIWLJNHLWGHU(UJHEQLVVHGHV6\VWHPVZHLWHUHQWZLFNHOW+LHUGXUFK
VLQG0HVVXQJHQPLW)UHTXHQ]DXIO|VXQJYRQELV]XP+]UHDOLVLHUEDUVRGDVV
DXFKNOHLQVWHbQGHUXQJHQLQGHQH[WHUQHQ6SDQQJOLHGHUQE]Z6HLOHQIHVWJHVWHOOW
ZHUGHQN|QQHQ'XUFKGLH%HIHVWLJXQJGHULQGHU0HVVER[DQJHEUDFKWHQ6HQVRUHQ
PLWWHOV0DJQHWHQDP6SDQQJOLHG6HLOXQGGHPYHUQDFKOlVVLJEDUHQ(LQIOXVVHLQHU
JHULQJHQ9HUGUHKXQJGHU6HQVRUER[VRZLHGHUGLUHNWHQ9HUJOHLFKEDUNHLWGHUDNWX
HOOHQ(UJHEQLVVHPLWYRUKHULJHQ0HVVXQJHQVLQGGLUHNWYRU2UW$XVVDJHQEHUGHQ
=XVWDQGGHVMHZHLOLJHQ6SDQQJOLHGV6HLOVP|JOLFKXQGHVN|QQHQLP6FKDGHQVIDOO
±IDOOVHUIRUGHUOLFK±GLUHNWZHLWHUH0DQDKPHQHLQJHOHLWHWZHUGHQ
 
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.DSLWHO 
1XPHULVFKH8QWHUVXFKXQJHQ
1HEHQ9HUVXFKHQDQ0RQROLW]HQVRZLHYROOYHUVFKORVVHQHQ6HLOHQ]XP(LQIOXVV
YRQ'UDKWEUFKHQDXIGLH(LJHQIUHTXHQ]GHVMHZHLOLJHQ6SDQQJOLHGV6HLOVZXU
GHQPLWWHOV GHU )LQLWH(OHPHQW3URJUDPPH$%$486XQG 62)L67L. YHUVFKLH
GHQH%DXZHUNHDQDO\VLHUW8QWHU9HUZHQGXQJYRQ62)L67L.ZXUGHDQHLQHUH[
WHUQ YRUJHVSDQQWHQ %UFNH GHU (LQIOXVV YRQ 'UDKWEUFKHQ LQ HLQHP H[WHUQHQ
6SDQQJOLHGDXIGLH)UHTXHQ]HQGHUHLQ]HOQHQ6SDQQJOLHGHUXQWHUVXFKW$P5KHLQ
(QHUJLH6WDGLRQLQ.|OQXQGGHU)XJlQJHUEUFNHLQ6DVVQLW]5JHQZXUGHQ]X
VlW]OLFK]XGHQ'UDKWEUFKHQGLH(LQIOVVHYRQ7HPSHUDWXUXQG:LQGDXIGLHHLQ
]HOQHQ6HLOHDQDO\VLHUW$XHUGHPZXUGHPLW$%$486GHU'UDKWEUXFKLQHLQHP
H[WHUQHQ6SDQQJOLHGLP%HUHLFKHLQHU8POHQNVWHOOHXQWHUVXFKWXQGKLHUEHLGLH0D
WHULDOHLJHQVFKDIWHQGHV6SDQQJOLHGVVRZLH4XHUSUHVVXQJHQEHUFNVLFKWLJW
%HLLP)HWWOLHJHQGHQH[WHUQHQ6SDQQJOLHGHUQLVWHLQQLFKWXPJHOHQNWHUJHEURFKH
QHU'UDKWEHUVHLQHJHVDPWH/lQJHVSDQQXQJVIUHL'LHVLVWDXVGHQGXUFKJHIKU
WHQ9HUVXFKHQ$EVFKQLWWHLQGHXWLJ]XHUNHQQHQ%HLYROOYHUVFKORVVHQHQ6HL
OHQLVWDXVGHQ9HUVXFKHQ$EVFKQLWWQLFKWHLQGHXWLJHUNHQQEDUDEZDQQHLQ
JHEURFKHQHU='UDKWZLHGHUYROOPLWWUlJW'LHVKlQJWDXFKGDYRQDEREQXUHLQ
'UDKWRGHUPHKUHUHQHEHQHLQDQGHUOLHJHQGH'UlKWHJHEURFKHQVLQG,Q>@ZLUG
DQJHJHEHQGDVVHLQJHEURFKHQHU'UDKWGLH%UXFKNUDIWGHV6HLOVQXU|UWOLFKYHU
PLQGHUWXQGHUQDFKHLQELV]ZHL6FKODJOlQJHQZLHGHUYROOPLWWUlJW8QWHU%HUFN
VLFKWLJXQJGLHVHU:HUWHVRZLHHLQHU9DULDWLRQGHU$Q]DKO6FKODJOlQJHQDEZDQQ
HLQJHEURFKHQHU'UDKWEHLHLQHP996ZLHGHUPLWWUlJWZHUGHQGLH'UDKWEUFKHDQ
GHQHLQ]HOQHQ6HLOHQXQWHUVXFKW
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 ([WHUQHV6SDQQJOLHGDQ8POHQNVWHOOH
1HEHQGHQ9HUVXFKHQDQ0RQR/LW]HQE]JOGHV(LQIOXVVHVYRQ'UDKWEUFKHQLQ
GHUIUHLHQ/lQJHZLUGGHU(LQIOXVVHLQHV%DQGVSDQQJOLHGVDQHLQHU8POHQNVWHOOH
PLWWHOV GHV)LQLWH(OHPHQW3URJUDPPV$%$486XQWHUVXFKW+LHUEHL VROO EHU
SUIWZHUGHQREHVGXUFK4XHUSUHVVXQJXQG5HLEXQJ]ZLVFKHQGHQ'UlKWHQXQG
GHP+OOURKUDQHLQHU8POHQNVWHOOH]XU$XVELOGXQJHLQHV)HVWSXQNWHVNRPPHQ
NDQQZRGXUFKHLQYRUGHU8POHQNVWHOOHJHEURFKHQHU'UDKWQDFKGHU8POHQNVWHOOH
ZLHGHUYROOE]ZWHLOZHLVHPLWWUlJW'LHVZlUHGHU)DOOZHQQLP%HUHLFKGHU8P
OHQNVWHOOHHLQH9HUDQNHUXQJVDWWILQGHW,Q$EVFKQLWWZXUGHJH]HLJWGDVVHLQH
9HUDQNHUXQJEHL0RQR/LW]HQDXIGHUIUHLHQ/lQJHQLFKWHQWVWHKW'LHLP9HU
JOHLFK]XUIUHLHQ/lQJHDXIJUXQGGHU4XHUSUHVVXQJHUK|KWH5HLEXQJLP8POHQN
EHUHLFK UHVXOWLHUHQGHQ (LQGUFNXQJHQ GHU'UlKWH LQ GDV+OOURKU N|QQWHQ HLQH
9HUDQNHUXQJHLQHVJHEURFKHQHQ'UDKWHVHUP|JOLFKHQ

$EE 6SDQQJOLHG9%7%([PLW%lQGHUQOLQNV>@VRZLH(QWZLFNOXQJGHV
)(0RGHOOV
)UGLH6LPXODWLRQZXUGHHLQ%DQGVSDQQJOLHGDXVJHZlKOWZHOFKHV±QDFKHLQHU
lOWHUHQ=XODVVXQJ± DXFK LQ GHU7DOEUFNH5PPHFNH VLHKH$EVFKQLWW 
HLQJHEDXWLVW'DV6SDQQJOLHG9%7%(PLWGHU=XODVVXQJ=>@EH
VWHKWDXVYLHU%lQGHUQPLW MHZHLOV/LW]HQZHOFKHGXUFKHLQlXHUHV+OOURKU
6SDQQJOLHG
PLW%lQGHUQ
j/LW]HQ
6SDQQEDQG
PLW/LW]HQ
KDOEHV
6SDQQEDQG
PLW/LW]HQ
0RQROLW]H
PLW%DQGKOOH
REHQXQGXQWHQ
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
]XPMHZHLOLJHQ%DQGJHKDOWHQZHUGHQ'HU$XIEDXGHV6SDQQJOLHGVLVWLQ$EELO
GXQJGDUJHVWHOOW'LH/LW]HQKDEHQHLQHQ1HQQTXHUVFKQLWWYRQMHPPðXQG
HLQH1HQQ]XJIHVWLJNHLW YRQ1PPð)UGLHQXPHULVFKHQ8QWHUVXFKXQJHQ
ZXUGHHLQHNRQVWDQWH8PJHEXQJVWHPSHUDWXUYRQ&DQJHVHW]W
 )LQLWH(OHPHQWH0RGHOOIUGLH8QWHUVXFKXQJ
DP8POHQNVDWWHO
$XIJUXQGGHV$XIEDXVGHU%lQGHULVWHVDXVUHLFKHQGQXUGDVDPPHLVWHQEHODVWHWH
%DQG ]XPRGHOOLHUHQ'XUFK$XVQXW]XQJ GHU 6\PPHWULH GHV HLQ]HOQHQ%DQGHV
ZLUGQXUQRFKHLQKDOEHV%DQGPLW]ZHL/LW]HQEHQ|WLJW'DGLH0RQROLW]HQGXUFK
GLHlXHUH%DQGKOOHLQ,KUHU3RVLWLRQJHKDOWHQZHUGHQXQGXPGHQQXPHULVFKHQ
$XIZDQG]XYHUULQJHUQZXUGHQXUHLQHGHUPLWWOHUHQ0RQROLW]HQPRGHOOLHUWURWHU
.UHLVLQ$EELOGXQJ'DVHQWZLFNHOWH0RGHOOEHVWDQGIROJOLFKDXVHLQHUJHUDG
OLQLJYHUODXIHQGHQ/LW]HPLW0RQRKOOHVRZLHGHQGDUEHUXQGGDUXQWHUOLHJHQGHQ
7HLOHQGHU%DQGKOOH
%HLHLQHU/LW]HLVWGHU'XUFKPHVVHUGHV.HUQGUDKWVJU|HUDOVGHU'XUFKPHVVHUGHU
$XHQGUlKWHXPGDV$QOLHJHQGHU'UlKWHQDFKGHP9RUVSDQQHQVLFKHU]XVWHOOHQ
(QWVSUHFKHQG GHU =XODVVXQJ >@ EHWUlJW GHU $XHQGUDKWGXUFKPHVVHU
G PPPPXQGGHU.HUQGUDKWGXUFKPHVVHUGµGDVELVIDFKH
GHV$XHQGUDKWGXUFKPHVVHUV)UGDV)(0RGHOOZXUGHQHLQ$XHQGUDKWGXUFK
PHVVHU YRQ PP XQG HLQ.HUQGUDKWGXUFKPHVVHU YRQ PP JHZlKOWZDV
GHPMHZHLOLJHQ0LWWHOZHUWGHV]XJHODVVHQHQ:HUWVHQWVSULFKW'LH6FKODJOlQJHGHU
/LW]HZXUGHPLWPPDQJHVHW]W'LHVHQWVSULFKWGHPIDFKHQGHV'XUFK
PHVVHUV
)UGDV0RQROLW]HQKOOURKUVLQG:DQGVWlUNHQ]ZLVFKHQXQGPP]XJHODVVHQ
-HJU|HUGLH:DQGVWlUNHGHVWRNOHLQHUH8POHQNUDGLHQVLQGP|JOLFK=XU8QWHU
VXFKXQJGHUJU|WP|JOLFKHQ4XHUSUHVVXQJZXUGHHLQH:DQGVWlUNHYRQPPJH
ZlKOW%HL0RQROLW]HQKOOHQPLWHLQHU:DQGVWlUNHYRQXQWHUPPPXVVDXHU
GHPHLQHZHLWHUH3(8QWHUODJHYHUZHQGHWZHUGHQVRGDVVGLHJHZlKOWH'LFNHIU
GLH(LQGUFNXQJHQDPXQJQVWLJVWHQLVWGDGHU6WDKOVDWWHOLP9HUJOHLFK]XU%DQG
KOOHHLQHKRKH6WHLILJNHLWEHVLW]WXQGVRNHLQH6SDQQXQJVXPODJHUXQJHQVWDWWILQ
GHQN|QQHQZDVEHLHLQHUZHLWHUHQ3(8QWHUODJHRGHUHLQHP6DWWHODXV3(GHU
)DOOZlUH'DHVIUGHQ'XUFKPHVVHUGHU0RQROLW]HQKOOHNHLQH$QJDEHQLQGHU
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=XODVVXQJ JLEW ZXUGH GHU 'XUFKPHVVHU VR JHZlKOW GDVV GLH $XHQGUlKWH GHU
/LW]HGLUHNWDP+OOURKUDQOLHJHQ'DUDXV UHVXOWLHUHQHLQ ,QQHQGXUFKPHVVHUGHU
0RQROLW]HQKOOHYRQPPXQGHLQ$XHQGXUFKPHVVHUYRQPP)U
GLH%DQGKOOHZXUGHGLHLQGHU=XODVVXQJDQJHJHEHQH'LFNHYRQPPDQJHVHW]W
,QHLQHU%UFNHHQWVWHKWGHU4XHUGUXFNLP6SDQQJOLHGLQIROJHGHU8POHQNXQJEHU
HLQHQJHNUPPWHQ6DWWHO%HLGHU0RGHOOLHUXQJPLW$%$486OlVVWVLFKMHGRFK
QXU HQWZHGHU GDV9HUVHLOHQ GHU$XHQGUlKWH RGHU GLH.UPPXQJPRGHOOLHUHQ
'HVKDOEZXUGHHLQJHUDGHU8POHQNVDWWHOPRGHOOLHUWXQGGLH4XHUSUHVVXQJGXUFK
GHQ 8POHQNUDGLXV ]HLWJOHLFK PLW GHU 9RUVSDQQXQJ DXI GDV 6SDQQJOLHG DXIJH
EUDFKW'HU6DWWHOZXUGHDOVVWDUUHU.|USHUGHILQLHUWZDVDXIJUXQGGHUJURHQ6WHL
ILJNHLWLP9HUJOHLFK]XU%DQGKOOHJHUHFKWIHUWLJWLVW
 
$EE $QVLFKWHQGHV)(0RGHOOV
=XU%HKLQGHUXQJGHUKRUL]RQWDOHQ9HUIRUPXQJHQE]Z9HUVFKLHEXQJHQZXUGHGLH
0RQROLW]HQKOOHPLWWHOV6WDUUN|USHUQDXIEHLGHQ6HLWHQJHKDOWHQ=XU$XIEULQJXQJ
GHUYHUWLNDOHQ/DVWHQZXUGHHEHQIDOOV HLQH VWDUUH3ODWWHYHUZHQGHWZHOFKH VLFK
REHUKDOEGHUREHUHQ%DQGKOOHEHILQGHW
'DV)(0RGHOOEHVWDQGVRPLWDXVVLHEHQ(LQ]HOGUlKWHQHLQHU0RQROLW]HQKOOHMH
HLQHP6WFN%DQGKOOHREHUXQGXQWHUKDOEGHU0RQROLW]HQKOOHVRZLHGHQYLHU
5LJLG%RGLHVQHEHQGHU0RQROLW]HQKOOH$EELOGXQJ
'XUFKGHQJURHQ5HFKHQDXIZDQGLQIROJHGHUYLHOHQ(LQ]HOWHLOHPLWIHLQHU9HU
QHW]XQJ.RQWDNWEHGLQJXQJHQXQGG\QDPLVFKHU%HUHFKQXQJZXUGHQXUHLQNXU]HV
6WFNGHV6SDQQJOLHGVPRGHOOLHUWXQGGDV+OOURKUDXIPP/lQJHEHJUHQ]W
'LH/LW]HZXUGHVR LQGDV+OOURKUJHOHJWGDVV VLFKEHLHLQHU6FKODJOlQJHYRQ
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PPDXIGHU/lQJHYRQPPDQGHU,QQHQVHLWHGHV0RQROLW]HQKOOURKUV
DXIGHUREHUHQXQGXQWHUHQ6HLWHMHZHLOVGUHL(LQGUFNXQJHQGHU'UlKWHHLQVWHOOHQ
N|QQHQ$OOHPPOLHJWHLQ'UDKWDQGHUXQWHUHQ,QQHQVHLWHGHV0RQROLW]HQ
KOOURKUHVDQ'LHPLWWOHUHGHUGUHL(LQGUFNILJXUHQLVWGXUFKGLHJHZlKOWH$QRUG
QXQJGHU'UlKWHVRPLWNRPSOHWWYRUKDQGHQ8P.RQWDNWSUREOHPH]ZLVFKHQGHQ
HLQ]HOQHQ 7HLOHQ GHV0RGHOOV ]X YHUPHLGHQZXUGHQ GLHVHPLW HLQHP JHULQJHQ
hEHUVWDQGPRGHOOLHUW'HUhEHUVWDQGGHU/LW]H]XP+OOURKUEHWUlJWEHLGVHLWLJMH
PPVRGDVVGLH/LW]HLQVJHVDPWPPODQJLVW
 )LQLWH(OHPHQW0RGHOOIU.ULHFKYHUVXFKH
'DV0DWHULDOPRGHOO3RZHUIUGDV+'3(0RQROLW]HQKOOURKUXQG%DQGKOOH
ZXUGHPLW+LOIHYRQ.ULHFKYHUVXFKHQZHOFKHLQ>@GXUFKJHIKUWZXUGHQHQW
ZLFNHOW+LHUIUZXUGHQGLH.ULHFKYHUVXFKHQXPHULVFKDEJHELOGHWXQGGDV0DWH
ULDOPRGHOOVRPRGLIL]LHUWGDVVGLH7LHIHGHU(LQGUFNXQJHQGHU'UlKWHLQGDV+OO
URKUPLWGHQ9HUVXFKHQEHUHLQVWLPPW)UGDV0RGHOOZXUGHQHLQHDXVVLHEHQ
HLQ]HOQHQ'UlKWHQEHVWHKHQGH/LW]H HLQHEHUGLH/lQJHKDOELHUWH0RQROLW]HQ
KOOHXQGGLHXQWHUH/DVWSODWWHPRGHOOLHUW/LW]HXQGXQWHUH/DVWSODWWHZXUGHQDOV
VWDUUH.|USHUGHILQLHUWZDVDXIJUXQGGHV]XXQWHUVXFKHQGHQ0DWHULDOPRGHOOVIU
GDV+'3(P|JOLFKLVW

$EE 0RGHOOIUGLH%HVWLPPXQJGHU0DWHULDOSDUDPHWHUGHV+'3(IUGDV.ULHFKHQPLW
/DVWSODWWHKDOEHU0RQROLW]HQKOOHXQG/LW]H
6RPLWPXVVWHQNHLQH.RQWDNWEHGLQJXQJHQ]ZLVFKHQGHQ'UlKWHQGHU/LW]HGHIL
QLHUWZHUGHQ'LHVZDUP|JOLFKGDIUGLHVHV0RGHOOGLH/LW]HVSDQQXQJVIUHLZDU
'LH/DVWSODWWHZXUGHQDFKGHQ$QJDEHQLQ>@PLWHLQHU7LHIHGHU$XVVSDUXQJ
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YRQPPHLQHPPPEUHLWHQ3ODWHDXDQGHU8QWHUVHLWHVRZLHGDUDQDQVFKOLH
HQGHQ.UHLVE|JHQPLWHLQHP5DGLXVYRQMHPPPRGHOOLHUW'LH0RQROLW]HQ
KOOHZXUGHPLW HLQHP ,QQHQUDGLXV YRQ PP VRZLH HLQH:DQGVWlUNH YRQ
PP LP0RGHOEHUFNVLFKWLJW'LH/LW]H KDWWH GLHVHOEHQ$EPHVVXQJHQZLH LQ
$EVFKQLWW:LHLQ>@ZXUGHIUGDV.ULHFKPRGHOOHLQH/lQJHYRQPP
JHZlKOW'DVJHVDPWH0RGHOOLVWLQ$EELOGXQJGDUJHVWHOOW
 .RQWDNWEHGLQJXQJHQ
=XU'HILQLWLRQGHV.RQWDNWHV]ZLVFKHQGHQHLQ]HOQHQ7HLOHQGHV0RGHOOVPVVHQ
GLHEHLGHQ.RQWDNWNRPSRQHQWHQUHFKWZLQNOLJXQGWDQJHQWLDO]XU2EHUIOlFKHGHIL
QLHUWZHUGHQ (UVWHUH GHILQLHUW GLH.RQWDNWEHGLQJXQJ VREDOG ]ZHL2EHUIOlFKHQ
DXIHLQDQGHUWUHIIHQZRGXUFK.RQWDNWVSDQQXQJHQHQWVWHKHQ:HUGHQGLHVHQHJDWLY
VRZLUGGLH.RQWDNWEHGLQJXQJZLHGHUJHO|VW)UDOOH.RQWDNWSDDUHZLUGGLH%H
GLQJXQJÄKDUGFRQWDFW³IHVWJHOHJW'LH.RPSRQHQWHWDQJHQWLDO]XU2EHUIOlFKHEH
VFKUHLEWGDV*OHLWHQZREHL6FKHUNUlIWHHQWVWHKHQ+LHUIUZLUGGHU5HLEXQJVEHL
ZHUW  EHQ|WLJW 'LH NULWLVFKH 6FKHUNUDIW OlVVW VLFK PLW GHU UHFKWZLQNOLJ ]XU
2EHUIOlFKHZLUNHQGHQ6SDQQXQJıHUPLWWHOQ]X
 W  V  
hEHUVWHLJWGLH6FKHUNUDIW]ZLVFKHQ]ZHL.|USHUQGLHNULWLVFKH6FKHUNUDIWVREH
JLQQHQGLH.|USHUJHJHQHLQDQGHU]XJOHLWHQ'LHVHUVSUXQJKDIWHhEHUJDQJNDQQLQ
$%$486]X6WDELOLWlWVSUREOHPHQIKUHQZDVGXUFKGLH9HUZHQGXQJGHU3HQDOW\
0HWKRGHYHUKLQGHUWZHUGHQNDQQGDKLHUEHUHLWVVHKUJHULQJH*OHLWXQJHQDXIWUHWHQ
N|QQHQQRFKEHYRUGLHNULWLVFKH6FKHUNUDIWEHUVFKULWWHQZLUG'LHVH*OHLWXQJHQ
EHWUDJHQQXUHLQHQ%UXFKWHLOGHU(OHPHQWOlQJHXQGKDEHQQXUHLQHPVHKUJHULQJHQ
(LQIOXVVDXIGLH(UJHEQLVVHPDFKHQGLH$QDO\VHMHGRFKVWDELOHU
'LHQDFK$EVFKQLWWXQG>@JHZlKOWHQ5HLEXQJVZHUWHVLQGLQ7DEHOOH
]XVDPPHQJHIDVVW
 
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7DE 9HUZHQGHWH5HLEXQJVEHLZHUWH
'UDKW±'UDKW 
'UDKW±0RQROLW]HQKOOH 
0RQROLW]HQKOOH±%DQGKOOH 
%DQGKOOH±6DWWHO 
0RQROLW]HQKOOH±5LJLG%RG\ 
%DQGKOOH±5LJLG%RG\ 

'LH JHULQJHQ 5HLEXQJVEHLZHUWH EHL GHQ 'UlKWHQ HUJHEHQ VLFK DXIJUXQG GHU
6FKPLHUXQJGXUFKGDV.RUURVLRQVVFKXW]IHWW'DHVLQGHU5HDOLWlWNDXP]XPLWWOH
UHU*OHLWXQJNRPPWZLUGGHU:HUWIUGLH.RQWDNWSDUWQHU0RQROLW]HQKOOHXQG
%DQGKOOHYRQ DXV>@EHUQRPPHQ)UGHQ.RQWDNW]ZLVFKHQ%DQG
KOOHXQG8POHQNVDWWHOZLUGGHU:HUWIUHLQHQ*OHLWVDWWHOYRQ DXVGHU
=XODVVXQJ >@YHUZHQGHW=ZLVFKHQGHU0RQROLW]HQKOOHE]ZGHU%DQGKOOH
XQGGHQ5LJLG%RGLHVZLUGHLQ5HLEXQJVEHLZHUWYRQ DQJHVHW]WGDGDYRQ
DXVJHJDQJHQZLUG GDVV VLFK GLH DQOLHJHQGHQ0RQROLW]HQ E]Z GDV GDUEHU OLH
JHQGH%DQGPLWEHZHJHQXQGVRPLWNHLQH5HODWLYYHUVFKLHEXQJHQVWDWWILQGHQ
=XU+HUVWHOOXQJGHV.RQWDNWVLQ$%$486ZHUGHQGLHYLHU/DJHUSODWWHQLQHLQHP
HUVWHQ6FKULWWXPPPDXIGLH0RQRKOOH]XEHZHJW'LHVHPLQLPDOH9HUVFKLH
EXQJEHHLQIOXVVWGDV(UJHEQLVQXUPLQLPDODEHUKLHUGXUFKZHUGHQEHUHLWVYRUGHP
$XIEULQJHQHLQHU/DVWGLH.RQWDNWHLP0RGHOOKHUJHVWHOOWZDVHLQHVWDELOHUHQX
PHULVFKH%HUHFKQXQJVLFKHUVWHOOW
 (LQZLUNHQGH/DVWHQXQG5DQGEHGLQJXQJHQ
'XUFKGLH8POHQNXQJEHUHLQHQ8POHQNVDWWHOQLPPWGLH4XHUSUHVVXQJYRQREH
UHQELV ]XPXQWHUHQ%DQG]X'LHJU|WH4XHUSUHVVXQJHQWVWHKW IROJOLFK LQGHU
+'3(+OOH]ZLVFKHQGHPXQWHUVWHQ6SDQQEDQGXQGGHP6DWWHO$EELOGXQJ
'LHJU|WH4XHUSUHVVXQJDXIGHQ6DWWHOEHUHFKQHWVLFKEHL%lQGHUQPLWGHUPD
[LPDO]XOlVVLJHQ6SDQQNUDIWQDFKGHP9HUDQNHUQXQGGHPPLQLPDOHQ8POHQNUD
GLXVEHLHLQHU0RQROLW]HQKOOURKUGLFNHYRQPP]X7DEHOOH
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'LH4XHUSUHVVXQJHQZXUGHQ LP)(0RGHOOEHUGLH]ZHL/DVWSODWWHQREHQXQG
XQWHQDXIJHEUDFKW,P:HLWHUHQZLUGGLHVH4XHUSUHVVXQJDXFKDOV4XHUSUHVVXQJ
EH]HLFKQHWZHOFKHGLHPD[LPDOH(LQZLUNXQJGDUVWHOOW8QWHUVXFKWZXUGHQ
DXHUGHP4XHUSUHVVXQJHQYRQXQG'LHREHUH4XHUSUHVVXQJEH
WUlJWLQGHQ0RGHOOHQLPPHUGUHL9LHUWHOGHUXQWHUHQ4XHUSUHVVXQJ

$EE 4XHUSUHVVXQJDXV8POHQNNUlIWHQDXIGLHHLQ]HOQHQ6SDQQElQGHU
LQ$QOHKQXQJDQ>@
8QWHU GHU $QQDKPH GDVV VLFK GLH LQ 7DEHOOH  EHUHFKQHWHQ 6WUHFNHQODVWHQ
JOHLFKPlLJDXIHLQ6SDQQEDQGPLWYLHU/LW]HQYHUWHLOWHUJHEHQVLFKGDPLWIUGDV
)(0RGHOOGLHLQ7DEHOOHDQJHJHEHQHQ6WUHFNHQODVWHQ
 
[N1 [N1
8POHQNVDWWHO
6SDQQEDQG
N1P
N1P
N1P
N1P
N1P
N1P
N1P
6SDQQEDQG
6SDQQEDQG
6SDQQEDQG
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
7DE 4XHUSUHVVXQJHQDXV8POHQNNUlIWHQDXIGLHHLQ]HOQHQ6SDQQElQGHU
$Q]DKO
%lQGHU
0D[LPDOH
9RUVSDQNUDIW
3P>N1@
0LQLPDOHU
8POHQNUDGLXV
UPLQ>P@
T
>N1P@
T
>N1P@
T
>N1P@
T
>N1P@
      
      
      
      
7DE 4XHUSUHVVXQJHQIUGLH)(%HUHFKQXQJHQ
4XHUSUHVVXQJ
T TREHQ
>N1P@
T TXQWHQ
>N1P@
  
  
  
  

'LH IU DOOH0RGHOOH DQJHVHW]WH9RUVSDQQXQJ GHU /LW]H LQ+|KH YRQ N1
ZXUGHDOV9HUVFKLHEXQJDXIJHEUDFKW'LHVGLHQWGHUVWDELOHUHQQXPHULVFKHQ$QD
O\VH$XVGHU/lQJHGHU/LW]HYRQPPUHVXOWLHUWGLHHUIRUGHUOLFKH9HUVFKLHEXQJ
YRQPP'LH9RUVSDQQXQJZXUGH]HLWJOHLFKPLWGHP4XHUGUXFNLP0R
GHOODXIJHEUDFKWVRGDVVGHU4XHUGUXFNZLHLQGHU5HDOLWlWPLWGHUDXIJHEUDFKWHQ
6SDQQNUDIWDQVWHLJW
 6WDQG]HLW±.ULHFKHQGHV+'3(
8QWHUGHU$QQDKPHGDVVHLQ'UDKWEUXFKQLFKWGLUHNWEHLP9RUVSDQQHQVRQGHUQ
HUVWQDFKHLQLJHU=HLWDXIWULWWZXUGHQDFKGHP$XIEULQJHQYRQ9RUVSDQQXQJXQG
4XHUSUHVVXQJ HLQH 6WDQG]HLW VLPXOLHUW ,Q GLHVHU =HLW NRQQWH GDV .ULHFKHQ GHV
+'3(VWDWWILQGHQ$OV6WDQG]HLWZXUGHQ6WXQGHQJHZlKOW1DFKGLHVHU=HLWLVW
HLQ*URWHLOGHU.ULHFKYHUIRUPXQJHQDEJHVFKORVVHQZLHDXV9HUVXFKHQLQ>@
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HUVLFKWOLFK LVW(V LVW GDYRQDXV]XJHKHQGDVVGLH QDFKGLHVHU=HLW YRUKDQGHQHQ
(LQGUFNXQJHQ LP+OOURKU GHQ(LQGUFNXQJHQYRU HLQHP'UDKWEUXFK HQWVSUH
FKHQVRIHUQGLHVHUIUKHVWHQV6WXQGHQQDFKGHP9RUVSDQQHQHLQWULWW,QHLQHP
UHDOHQ%DXZHUNJLEWHVLQIROJH9HUNHKU7HPSHUDWXUXQGDXFK:LQG/DVWZHFKVHO
ZRGXUFKHV]X5HODWLYYHUVFKLHEXQJHQ]ZLVFKHQ/LW]HXQG+OOURKUNRPPWLQQHUH
*OHLWXQJ
7DE $Q]DKOGXUFKJHIKUWHU)($QDO\VHQ
1U %HVFKUHLEXQJ 4XHUSUHVVXQJ

RKQH6WDQG]HLW

 
 
 

PLW6WDQG]HLW
RKQH/DVWZHFKVHO

 
 
 

PLW6WDQG]HLW
PLW/DVWZHFKVHO

 
 
 

'LHLQ>@GXUFKJHIKUWHQ1lKHUXQJVEHUHFKQXQJHQ]XU/lQJVYHUVFKLHEXQJYRQ
H[WHUQHQ6SDQQJOLHGHUQDQ8POHQNVWHOOHQHUJDEHQLQIROJH9HUNHKUVODVWHQHLQHPD
[LPDOH 9HUVFKLHEXQJ YRQ PP XQG LQIROJH 7HPSHUDWXUlQGHUXQJHQ YRQ
PP,QGHU5HDOLWlWWUHWHQMHGRFKHKHUNOHLQHUH:HUWHDXIGDEHLGHQ%HUHFK
QXQJHQHLQHVWDUNH9HUHLQIDFKXQJGHV%UFNHQPRGHOOVYHUZHQGHWZXUGH'HVKDOE
ZXUGHIUGDV)(0RGHOOHLQH/lQJVYHUVFKLHEXQJGHU/LW]HYRQPPJHZlKOW
%HL=XODVVXQJVYHUVXFKHQZLUGIUGLH(UPGXQJVSUIXQJHLQH$Q]DKOYRQ0LO
OLRQHQ/DVW]\NOHQJHIRUGHUW*HQDXH:HUWHEHLHLQJHVHW]WHQ6SDQQJOLHGHUQVLQG
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QLFKWEHNDQQW0LWGHU$QQDKPHHLQHU/HEHQVGDXHUGHU6SDQQJOLHGHUYRQ-DK
UHQHUJLEWVLFKGDUDXVHWZDDOOH6HNXQGHQHLQ/DVWZHFKVHOZDV±QHEHQGHQ
%HUHFKQXQJHQRKQH/DVWZHFKVHO±DQJHVHW]WZXUGH
1HEHQGHQ6LPXODWLRQHQPLWXQGRKQH/DVWZHFKVHOZlKUHQGGHU6WDQG]HLWZXUGHQ
$QDO\VHQ GXUFKJHIKUW EHL GHQHQ HLQ 'UDKWEUXFK GLUHNW QDFK $XIEULQJHQ GHU
6SDQQNUDIWHLQWULWWVRGDVV±LQ$EKlQJLJNHLWYRQGHU4XHUSUHVVXQJ±LQVJHVDPW
%HUHFKQXQJHQGXUFKJHIKUWZXUGHQ7DEHOOH
 )LQLWH(OHPHQWHXQG(OHPHQWQHW]>@>@
'DV)(1HW]IUGLHNRPSOH[HGUHLGLPHQVLRQDOH6WUXNWXUGHU/LW]HZXUGHLP)(
0RGHOOPLW'.RQWLQXXPVHOHPHQWHQJHELOGHW=XU0RGHOOLHUXQJGHU0RQROLW]HQ
KOOH XQG GHU%DQGKOOH VWHKHQ ]XVlW]OLFK DXFK 6FKDOHQHOHPHQWH ]XU$XVZDKO
$XFK GLH$QVDW]IXQNWLRQ OLQHDU RGHU TXDGUDWLVFK VRZLH GLH XQWHUVFKLHGOLFKHQ
(OHPHQWIRUPHQPVVHQJHZlKOWZHUGHQ
'XUFKGLH:DKOGHU/|VXQJVPHWKRGHLQ$%$486HUJLEWVLFKHLQH(LQVFKUlQNXQJ
GHUP|JOLFKHQ (OHPHQWH1HEHQ$%$4866WDQGDUG GDV GLH /|VXQJ LQ ,QNUH
PHQWHHLQWHLOWXQGLQMHGHP,QNUHPHQWGDV*OHLFKXQJVV\VWHPLPSOL]LWO|VWVWHKW
$%$486([SOLFLW]XU9HUIJXQJZHOFKHVLQVHKUNOHLQHQ=HLWVFKULWWHQGLH/|
VXQJ PLW HLQHU H[SOL]LWHQ G\QDPLVFKHQ (OHPHQWIRUPXOLHUXQJ HUUHLFKW +LHU]X
PVVHQ NHLQH *OHLFKXQJVV\VWHPH JHO|VW ZHUGHQ ZHVKDOE EHLVSLHOVZHLVH NRP
SOH[HQLFKWOLQHDUH3UREOHPHGLHLQ$%$4866WDQGDUGQXUVFKZHUNRQYHUJLHUHQ
XQGYLHOH,WHUDWLRQHQEHQ|WLJHQEHVVHUPLW$%$486([SOLFLWJHO|VWZHUGHQN|Q
QHQ/HW]WHUHVHLJQHWVLFKVRPLWYRUDOOHPIUNXU]HKRFKG\QDPLVFKH3UREOHPH
ZLHEHLVSLHOVZHLVHNRPSOH[HQLFKWOLQHDUH3UREOHPHEHLVLFKlQGHUQGHQ.RQWDNW
EHGLQJXQJHQRGHU&UDVK6LPXODWLRQHQXQG8PIRUPSUR]HVVH
%HLGHU6LPXODWLRQHLQHV'UDKWEUXFKHVHLQHUXQWHU=XJVSDQQXQJVWHKHQGHQ/LW]H
WUHWHQLQVHKUNXU]HU=HLWJURH9HUIRUPXQJHQDXIYHUEXQGHQPLWNRPSOH[HQ.RQ
WDNWEHGLQJXQJHQ )U GDV ]HLWDEKlQJLJH0DWHULDOYHUKDOWHQ GHU0RQROLW]HQ XQG
GHU%DQGKOOHZXUGHGDV Ä3RZHU/DZ&UHHS0RGHO³YHUZHQGHWZHOFKHVXQWHU
$%$486([SOLFLW MHGRFK QLFKW YHUZHQGHWZHUGHQ NDQQ'HVKDOEZXUGHQ ]ZHL
%HUHFKQXQJHQGXUFKJHIKUW0LW$%$4866WDQGDUGZXUGHQ]XQlFKVW9RUVSDQ
QXQJXQG4XHUSUHVVXQJ DXIJHEUDFKW XQG LP$QVFKOXVV GDUDQGDV.ULHFKHQGHV
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+'3(EHUGLH6WDQG]HLW$EVFKQLWWVLPXOLHUW'LH]ZHLWH%HUHFKQXQJHU
IROJWHPLW$%$486([SOLFLW LQGHPGDVYHUIRUPWH0RGHOO LPSRUWLHUWXQGGDQQ
GHU'UDKWEUXFK VLPXOLHUWZXUGH'D LQ$%$486([SOLFLWQXU OLQHDUH(OHPHQWH
YHUZHQGHWZHUGHQN|QQHQPXVVWHQGLHVHDXFKLQ$%$4866WDQGDUGEHUFNVLFK
WLJWZHUGHQ
)UGLH/LW]HHLJQHQVLFKDPEHVWHQ+H[DHGHU(OHPHQWHGD7HWUDHGHU(OHPHQWH±
LQVEHVRQGHUHPLWOLQHDUHU$QVDW]IXQNWLRQ±VHKUVWHLIVLQGXQGGHVKDOEHLQHVHKU
IHLQH9HUQHW]XQJEHQ|WLJHQ=XU0RGHOOLHUXQJGHV.UHLVTXHUVFKQLWWVHLJQHQVLFK
TXDGUDWLVFKH(OHPHQWHEHVVHUGDGLHVHJHNUPPWH5lQGHUDEELOGHQN|QQHQ'D
GLHVHMHGRFKQLFKW]XU9HUIJXQJVWHKHQXQGEHL.RQWDNWSUREOHPHQHLQIHLQHV1HW]
DXV OLQHDUHQ UHGX]LHUW LQWHJULHUWHQ (OHPHQWHQ HPSIRKOHQ ZLUG ZXUGHQ IU GLH
/LW]HGLH+H[DHGHU(OHPHQWH&'5YHUZHQGHW
0RQROLW]HQKOOHXQG%DQGKOOHN|QQHQPLW6FKDOHQHOHPHQWHQPRGHOOLHUWZHUGHQ
LQVEHVRQGHUH HLJQHQ VLFK .RQWLQXXPV6FKDOHQHOHPHQWH EHL .RQWDNWSUREOHPHQ
ZRPLWDXFK'LFNHQlQGHUXQJHQVRZLH4XHUVFKXEYHUIRUPXQJHQ±LQIROJH(LQGU
FNXQJGHU'UlKWH LQGDV+'3(±EHUFNVLFKWLJWZlUHQ/LQHDUH UHGX]LHUW LQWH
JULHUWH6FKDOHQHOHPHQWHQHLJHQXQWHU%LHJHEHDQVSUXFKXQJ]X+RXUJODVVLQJZR
UXQWHUGLH9HUIRUPXQJGHU(OHPHQWHLQ)RUPHLQHU6DQGXKU]XYHUVWHKHQLVW'LHV
OLHJWDQGHUIHKOHQGHQ6WHLILJNHLWDXIJUXQGGHUUHGX]LHUWHQ,QWHJUDWLRQ9ROOLQWH
JULHUWH(OHPHQWHVLQGKLHUEHVVHUJHHLJQHWMHGRFKVLQG6FKDOHQHOHPHQWHIU%LH
JHEHDQVSUXFKXQJXQG'LFNHQlQGHUXQJHQYRQZHQLJHUDOVJHHLJQHWVRGDVV
'.RQWLQXXPVHOHPHQWHGLHEHVVHUH/|VXQJGDUVWHOOHQ=X%HJLQQGHU%HUHFK
QXQJHQZXUGHQZLHEHLGHU/LW]HUHGX]LHUWLQWHJULHUWH(OHPHQWH&'5YHUZHQ
GHWZHOFKHEHLGHU6LPXODWLRQGHU.ULHFKYHUVXFKHRKQH6FKZLHULJNHLWHQ DQJH
ZHQGHWZHUGHQNRQQWHQ%HLGHU0RGHOOLHUXQJGHU8POHQNVWHOOHNDPHV MHGRFK
]XP+RXUJODVVLQJZDVDXFKGXUFK$QZHQGHQHLQHUHUK|KWHQ6WHLILJNHLWJHJHQ
EHU+RXUJODVVLQJGXUFKGLHÄ(QKDQFHG+RXUJODVV&RQWURO³QLFKWYHUPLHGHQZHU
GHQNRQQWH$XVGLHVHP*UXQGZXUGHQKLHUYROOLQWHJULHUWH(OHPHQWH&'JH
ZlKOW 8P GHU HUK|KWHQ 6WHLILJNHLW EHL %LHJHEHDQVSUXFKXQJ GHP VRJHQDQQWHQ
6KHDU/RFNLQJHQWJHJHQ]XZLUNHQPXVVHLQH VHKU IHLQH9HUQHW]XQJYRUJHQRP
PHQZHUGHQ
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 1HW]NRQYHUJHQ]VWXGLH
=XU%HVWLPPXQJGHUEHQ|WLJWHQ$Q]DKODQ(OHPHQWHQZXUGHQIUGLH/LW]HXQG
GLH 0RQROLW]HQKOOH 1HW]NRQYHUJHQ]VWXGLHQ GXUFKJHIKUW 'LH (OHPHQWH GHU
%DQGKOOHZXUGHQGDQQLQ$EKlQJLJNHLWGHU*U|HGHU(OHPHQWHGHU0RQROLW]HQ
KOOHJHZlKOW
 /LW]H
'XUFKGLH)RUPGHU/LW]HPLWGHQVHFKVXPGHQ.HUQGUDKWYHUGULOOWHQ$XHQGUlK
WHQPXVVHLQDXVUHLFKHQGIHLQHV1HW]JHZlKOWZHUGHQXPHLQHP|JOLFKVWUHDOLVWL
VFKH%HUHFKQXQJGHU6SDQQXQJHQXQG'HKQXQJHQ]XHUKDOWHQ%HLHLQHU1HW]YHU
IHLQHUXQJNRQYHUJLHUHQGLH6SDQQXQJHQXQG'HKQXQJHQJHJHQGLHH[DNWH/|VXQJ
(LQH1HW]YHUIHLQHUXQJIKUWMHGRFKJOHLFK]HLWLJ]XHLQHU(UK|KXQJGHU5HFKHQ]HLW
'LHHUIRUGHUOLFKH1HW]GLFKWHZXUGHPLWHLQHU.RQYHUJHQ]VWXGLHHUPLWWHOWXQWHUGHU
%HGLQJXQJGDVVDXFKGLH5HFKHQ]HLWLQHLQHPDN]HSWDEOHQ5DKPHQEOHLEW
7DE 1HW]NRQYHUJHQ]VWXGLH/LW]H(OHPHQWW\S&'5
$Q]DKOGHU(OHPHQWH
EHUGHQ4XHUVFKQLWW
HLQHV'UDKWHV
$Q]DKOGHU
(OHPHQWHJHVDPW
.UDIW)HVWDQNHU
>N1@
&38=HLW
>V@
   
   
   
   
   
   
   
   
   

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8QWHU9HUZHQGXQJGHV(OHPHQWW\SV&'5ZXUGHQ/LW]H0RQROLW]HQKOOHXQG
/DVWSODWWHQ]XU+HUVWHOOXQJGHV.RQWDNWVVLHKH$EVFKQLWWPRGHOOLHUW'LH
PPODQJH/LW]HZXUGHPLWN1YRUJHVSDQQW'LH9RUVSDQQXQJZXUGHEHU
HLQH 9HUVFKLHEXQJ DXI HLQHU 6HLWH GHU /LW]H YRQ PP DXIJHEUDFKW 'LH
/lQJVNUDIWLQGHU/LW]HDQGHU)HVWDQNHUVHLWHZXUGHDOV.ULWHULXPIUGLH.RQYHU
JHQ]DQJHVHW]W
%HLGHU*HQHULHUXQJGHUXQWHUVFKLHGOLFKHQ1HW]HZXUGHGDUDXIJHDFKWHWGDVVGLH
.DQWHQOlQJHQHLQHV(OHPHQWHVP|JOLFKVWJOHLFKJURZDUHQGD]XVWDUNYHU]HUUWH
(OHPHQWIRUPHQGDV(UJHEQLVYHUVFKOHFKWHUQ=XUEHVVHUHQ9HUQHW]XQJZXUGHDX
HUGHPGHU4XHUVFKQLWWGHU'UlKWHLQ9LHUWHONUHLVHXQWHUWHLOW
,Q7DEHOOHVLQGGLH%HUHFKQXQJHQPLWXQWHUVFKLHGOLFKHQ1HW]HQVRZLHGHUGD
UDXV UHVXOWLHUHQGHQ.UDIW LQGHU/LW]HDQGHU)HVWDQNHUVHLWH VRZLHGLHEHQ|WLJWH
&38=HLWDXIJHOLVWHW'LH.RQYHUJHQ]GHU.UDIWDP)HVWDQNHULVWPLW]XQHKPHQGHU
$Q]DKO(OHPHQWHQGHXWOLFK]XHUNHQQHQ$EELOGXQJ8QWHU%HUFNVLFKWLJXQJ
GHU&38=HLWZXUGHQIUGLH/LW]H(OHPHQWHEHUGHQ4XHUVFKQLWWHLQHV'UDK
WHVXQGLQVJHVDPW(OHPHQWHYHUZHQGHW

$EE 1HW]NRQYHUJHQ]VWXGLH/LW]H(OHPHQWW\S&'5
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([WHUQHV6SDQQJOLHGDQ8POHQNVWHOOH

 0RQROLW]HQKOOH
=XU)HVWOHJXQJGHU$Q]DKODQ(OHPHQWHQIUGLH0RQROLW]HQKOOHZXUGHGDVJOHL
FKH0RGHOOZLHIUGLH.ULHFKVLPXODWLRQYHUZHQGHWGDKLHUGLH(LQGUFNXQJHQ
LQIROJHGHU4XHUSUHVVXQJHQWVFKHLGHQGVLQG'LH(LQGUFNXQJHQGHU'UlKWHWUHWHQ
LP0RGHOODQGHU8QWHUVHLWHDXI$XVGLHVHP*UXQGZXUGHHLQH9HUIHLQHUXQJGHV
1HW]HV LQ GLHVHP%HUHLFK GXUFKJHIKUW VRGDVV GLH(OHPHQWH LQ HWZD GLH KDOEH
*U|HDOVDXIGHU6HLWHKDEHQ$XIJUXQGGHV3UREOHPVPLW+RXUJODVVLQJZXUGHQ
IUGLH0RQROLW]HQKOOH(OHPHQWHGHV7\SV&'YHUZHQGHW

$EE 1HW]NRQYHUJHQ]VWXGLH+OOURKU(OHPHQWW\S&'
(LQHHUVWH.RQYHUJHQ]VWXGLHPLWUHGX]LHUWLQWHJULHUWHQ(OHPHQWHQ&'5]HLJWH
GDVV(OHPHQWHEHUGLH'LFNHGHV+OOURKUV]XVWHLIH(UJHEQLVVHOLHIHUWHQXQG
EHL(OHPHQWHQEHUGLH'LFNHVWLHJHQGLH5HFKHQ]HLWHQVWDUNDQ)UGLH.RQ
YHUJHQ]VWXGLHPLWYROOLQWHJULHUWHQ(OHPHQWHQ&'ZXUGHQ(OHPHQWHEHUGLH
'LFNHJHZlKOW
,Q$EELOGXQJ VLQG IUGLHXQWHUVFKLHGOLFKH$Q]DKO(OHPHQWHGLH MHZHLOLJHQ
6WDXFKXQJHQGHV+OOURKUVDXIJHWUDJHQ'LH6WDXFKXQJHQVLQGEHLJOHLFKHP1HW]
HWZDVJHULQJHU¨ DOVEHLUHGX]LHUW LQWHJULHUWHQ(OHPHQWHQGDGLH(OH
PHQWH ZLH HUZDUWHW VWHLIHU VLQG 'D GDV0DWHULDOPRGHOO $EVFKQLWW  IU
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.DSLWHO1XPHULVFKH8QWHUVXFKXQJHQ

+'3(PLWGHQYROOLQWHJULHUWHQ(OHPHQWHQHQWZLFNHOWZXUGHUHODWLYLHUWVLFKGLHV
WHLOZHLVHZLHGHU
'LH*U|HGHU(OHPHQWHGHU%DQGKOOHQDXIGHU2EHUXQG8QWHUVHLWHGHU0RQR
OLW]HQKOOURKUVZXUGHDQKDQGGHU(OHPHQWJU|HGHV+OOURKUVIHVWJHOHJW'DV)(
1HW]GHVJHVDPWHQ0RGHOOVLVWLQ$EELOGXQJGDUJHVWHOOW

$EE 0RGHOOPLWJHZlKOWHP)(1HW]
 0DWHULDOPRGHOO+'3(
'LH0DWHULDONHQQZHUWHYRQ+'3(N|QQHQGXUFKNOHLQHbQGHUXQJHQ LQGHU=X
VDPPHQVHW]XQJEHUHLWVVWDUNVWUHXHQ'HVKDOELVWNHLQDOOJHPHLQJOWLJHV0DWHULDO
PRGHOOYHUIJEDU'LHPHLVWHQ$QJDEHQLQGHU/LWHUDWXUEH]LHKHQVLFKQXUDXIGDV
=XJYHUKDOWHQ VRGDVV IU GLH $QDO\VHQ HLQ HLJHQHV 0RGHOO HQWZLFNHOW ZHUGHQ
PXVVWH+LHUIUZXUGHQHEHQGHP0DWHULDOPRGHOODXV>@DXFKGLH6SDQQXQJV
'HKQXQJV/LQLHIU3(DXV>@YHUZHQGHW$QKDQGGLHVHU'DWHQZXUGHGDVHLJHQH
0DWHULDOPRGHOOIUGDV+'3(VRHQWZLFNHOWGDVVGLHDXVGHQ)(%HUHFKQXQJHQ
UHVXOWLHUHQGH7LHIHGHU(LQGUFNXQJHQLP+'3(PLWGHQHQDXVGHQ9HUVXFKHQLQ
>@ EHUHLQVWLPPWH0LW GLHVHQ 3DUDPHWHUQZXUGHQ GDQQ.ULHFKVLPXODWLRQHQ
GXUFKJHIKUW'LHVZXUGHIUGDV]HLWXQDEKlQJLJHXQGGDV]HLWDEKlQJLJH9HUKDO
WHQGXUFKJHIKUW

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([WHUQHV6SDQQJOLHGDQ8POHQNVWHOOH

7DE 6WDXFKXQJGHU0RQROLW]HQKOOHLQIROJH4XHUSUHVVXQJ
4XHUSUHVVXQJ
0LQLPDOH
5HVWZDQGVWlUNH>PP@
6WDXFKXQJQDFK$XIEULQJHQGHU4XHUSUHVVXQJ
.ULHFKYHUVXFKH>@ (LJHQH%HUHFKQXQJ
   
   
   

)UGLH6LPXODWLRQGHV.ULHFKHQVZXUGHGLHDXIJHEUDFKWH4XHUSUHVVXQJIUGLH
6WDQG]HLWYRQ6WXQGHQVNRQVWDQWJHKDOWHQ(VZXUGHQ4XHUSUHVVXQ
JHQYRQXQGXQWHUVXFKWZREHLHLQHU6WUHFNHQODVW
YRQN1PHQWVSULFKW,Q>@ZXUGHNHLQH4XHUSUHVVXQJEHL/DVWXQ
WHUVXFKWGLHVZXUGHDEHUIUGLHVSlWHUHQ%HUHFKQXQJHQEHQ|WLJWXQGDQKDQGGHU
DQGHUHQ.XUYHQHUPLWWHOW$EELOGXQJ

$EE 6SDQQXQJV'HKQXQJV/LQLHQIUGLH0RQRXQG%DQGKOOHXQWHU4XHUGUXFNEHDQVSUX
FKXQJ>@>@
$XVJDQJVSXNWIUGLH.ULHFKVLPXODWLRQHQZDUGLH6SDQQXQJV'HKQXQJV/LQLHLQ
$EELOGXQJOLQNV0LWGHUGDUDXVHUKDOWHQHQ%UXFKGHKQXQJYRQXQGGHU
'UXFNIHVWLJNHLWYRQ1PPðZXUGHQGLH.ULHFKVLPXODWLRQHQGXUFKJHIKUWXQG
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die Stauchung des HDPE nach Aufbringen der Querpressung ermittelt. Da die re-
sultierenden Stauchungen größer als in [118] waren, wurde die in Abbildung 6-9 
(links) dargestellte Spannungs-Dehnungs-Linie verwendet, damit die resultieren-
den Stauchungen besser mit den Versuchswerten übereinstimmen. Somit ergibt 
sich bei der Bruchdehnung von 28% eine Druckfestigkeit von 31 N/mm². Unter 
der Berücksichtigung, dass die Druckfestigkeit von PE etwas höher ist als die Zug-
festigkeit, ist das ein akzeptabler Wert. Neben der Kurve aus [89] ist auch die in 
[118] verwendete bilineare Spannungs-Dehnung-Linie dargestellt. In [118] wur-
den für das FE-Netz Elemente des Typs C3D20 verwendet, was vermutlich zu stei-
feren Ergebnissen führte, sodass dieser Verlauf unterhalb der gewählten Kurve 
liegt. 
Tab. 6-7: Ermittelte Faktoren für das Power-Law-Creep-Model 
Querpressung A m n 
25% 7,8 · 10-10 
-0,98 1,0 
50% 7,4 · 10-10 
75% 7,4 · 10-10 
100% 4,3 · 10-10 
 
Unter Verwendung der gewählten Spannungs-Dehnungs-Linie resultieren die in 
Tabelle 6-6 dargestellten Stauchungen für die unterschiedlichen Querpressungen 
im HDPE. Die jeweiligen Differenzen der eigenen Simulation zu den Kriechver-
suchen in [118] (bei 25°C) werden als ausreichend gering betrachtet, insbesondere 
da die Stauchung bei 100% Querpressung gut mit den Versuchen übereinstimmt. 
Das Kriechen des HDPE wurde bei den numerischen Berechnungen nach einigen 
Versuchen analog zu [118] mit dem Power-Law-Creep-Model („time-hardening“) 
dargestellt. 
Hierbei ermittelt sich die Kriechdehnrate mit Spannung q, der Zeit t sowie den 
Faktoren A, n (n > 0) und m (-1 < m  0) zu: 
 
n m
cr A q tH     (6-3) 
([WHUQHV6SDQQJOLHGDQ8POHQNVWHOOH

'LHIUGLH.ULHFKVLPXODWLRQHQLQ>@HUPLWWHOWHQ)DNWRUHQEHLHLQHU7HPSHUDWXU
YRQ&VLQG]ZDUIUGDV.ULHFKHQEHUVSDVVHQGDOOHUGLQJVHUKLHOWPDQ
GDPLW EHL OlQJHUHU 6WDQG]HLW GHXWOLFK ]X JURH.ULHFKYHUIRUPXQJHQ VRGDVV GLH
)DNWRUHQPLWGHQLQ7DEHOOHDQJHJHEHQHQ:HUWHQLQ$EKlQJLJNHLWGHUJHZlKO
WHQ4XHUSUHVVXQJEHVWLPPWZXUGHQ

$EE .ULHFKNXUYHQIUGLH0RQRKOOHXQWHU4XHUGUXFNEHDQVSUXFKXQJ>@
)UGLHXQWHUVXFKWH6WDQG]HLWYRQ6WXQGHQVHUKlOWPDQGDPLWGLHLQ
$EELOGXQJUHFKWVGDUJHVWHOOWHQ.ULHFKNXUYHQIUGLHXQWHUVFKLHGOLFKHQ4XHU
SUHVVXQJHQ=XVlW]OLFKVLQGGLH(UJHEQLVVHDXVGHQ.ULHFKYHUVXFKHQLQ>@]XP
9HUJOHLFKGDUJHVWHOOW'LH.XUYHQHUUHLFKHQHLQHDXVUHLFKHQGJXWH1lKHUXQJXQG
VLQGIUGLHHLJHQHQ6LPXODWLRQHQDP6SDQQJOLHGPRGHOOJHHLJQHW
 )(%HUHFKQXQJHQDP*HVDPWPRGHOO
,QGLHVHP$EVFKQLWWZHUGHQGLH(UJHEQLVVHGHUHLJHQHQ)(%HUHFKQXQJHQGDUJH
VWHOOW=XQlFKVWZLUGIUYHUVFKLHGHQH6WDQG]HLWHQGLH6SDQQNUDIWLQGHU/LW]HDP
)HVWXQGDP6SDQQDQNHUYHUJOLFKHQXPGDUDXV5FNVFKOVVHEHUGLHYRUKDQ
GHQH5HLEXQJ LQIROJH GHU4XHUSUHVVXQJ ]LHKHQ ]X N|QQHQ1HEHQGHP ORNDOHQ
5HLEXQJVEHLZHUWZHOFKHUDXVGHU=XODVVXQJGLUHNW LP)(3URJUDPPKLQWHUOHJW
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
ZLUGZLUGGHUJOREDOH5HLEXQJVEHLZHUWHUPLWWHOWZHOFKHUQHEHQGHP$GKlVLRQV
DQWHLOGHU5HLEXQJ]ZLVFKHQ6WDKOXQG+'3(DXFKGHQ'HIRUPDWLRQVDQWHLOGXUFK
GLH(LQGUFNXQJHQHQWKlOW,P$QVFKOXVVGDUDQZLUGGLH7LHIHGHU(LQGUFNXQJHQ
GHU'UlKWHLQGDV0RQROLW]HQKOOURKUXQWHUVXFKWXPGHQ(LQIOXVVGHU4XHUSUHV
VXQJVRZLHGHU/DVWZHFKVHODXIGDV.ULHFKHQ]XHUPLWWHOQ=XP6FKOXVVZHUGHQ
QRFKGLH.UlIWHYRUXQGQDFKGHP'UDKWEUXFKLQGHQHLQ]HOQHQ'UlKWHQPLWGHQ
GXUFKJHIKUWHQ9HUVXFKHQDQ0RQR/LW]HQ$EVFKQLWWYHUJOLFKHQ
 9HUJOHLFKGHU6SDQQNUlIWHDP6SDQQHQGHXQGDQGHU(LQVSDQQXQJ
EHLP'XUFKWUHQQHQHLQHV'UDKWHV
8PGDV UHODWLYNXU]H)(0RGHOOPLWHLQHPUHDOHQ8POHQNVDWWHOYHUJOHLFKHQ]X
N|QQHQZXUGHQGLHHUPLWWHOWHQ:HUWHIUGLH6SDQQNUDIWDQGHU6HLWHGHU)HVWKDO
WHUXQJDXIGLH/lQJHHLQHV8POHQNVDWWHOVYRQPKRFKJHUHFKQHW+LHUIUZXUGH
]XQlFKVW HLQ5HLEXQJVEHLZHUW DQKDQG GHV 6SDQQNUDIWXQWHUVFKLHGVǻ3 ]ZLVFKHQ
6SDQQDQNHU XQG )HVWDQNHU EHUHFKQHW 'HU 6SDQQNUDIWYHUODXI OlVVW VLFK XQWHU
.HQQWQLV GHU 9RUVSDQQNUDIW 3 DP 6SDQQDQNHU GHP 5HLEXQJVEHLZHUW  GHU
6XPPHGHUSODQPlLJHQ8POHQNZLQNHOĮXQGGHP%HLZHUW IUGLHXQJHZROOWH
.UPPXQJZLHIROJWEHUHFKQHQ
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
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
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%HLGHU0RGHOOOlQJHYRQPXQGHLQHP8POHQNUDGLXVYRQPHUJLEWVLFK
HLQ8POHQNZLQNHOYRQ*UDG0LW*OHLFKXQJXQGGHPEHUHFKQHWHQ5HL
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([WHUQHV6SDQQJOLHGDQ8POHQNVWHOOH

EXQJVEHLZHUWNDQQVRPLWGLH6SDQQNUDIWDXIGHU6HLWHGHV6SDQQDQNHUVXQWHU9HU
ZHQGXQJGHV8POHQNZLQNHOVYRQ*UDGEHLHLQHUPODQJHQ8POHQNVWHOOH
HUPLWWHOWZHUGHQ
 )(6LPXODWLRQHQPLW6WDQG]HLWRKQH/DVWZHFKVHO
,Q$EELOGXQJ VLQG IUGLHXQWHUVFKLHGOLFKHQ4XHUSUHVVXQJHQGLH MHZHLOLJH
6SDQQNUDIWLQGHU/LW]HDXIGHU6HLWHGHV)HVWVRZLHGHV6SDQQDQNHUVGLUHNWQDFK
$XIEULQJHQGHU9RUVSDQQNUDIWQDFKGHU6WDQG]HLWYRQ6WXQGHQVRZLHQDFKGHP
/RVODVVHQHLQHV'UDKWHVGDUJHVWHOOW'HU9HUODXI]ZLVFKHQGHQHLQ]HOQHQ:HUWHQ
LVWOLQHDULQWHUSROLHUWHLQHJHQDXHUH%HWUDFKWXQJHUIROJWVHSDUDW'LH6SDQQNUDIWLVW
DXIGHU6HLWHGHV)HVWDQNHUVDXIJUXQGGHU5HLEXQJNOHLQHUDOVDP6SDQQDQNHU'LH
8QWHUVFKLHGH LQGHU6SDQQNUDIW]ZLVFKHQ)HVWXQG6SDQQDQNHUQDFKGHP9RU
VSDQQHQZHUGHQPLW]XQHKPHQGHU4XHUSUHVVXQJJU|HU$XIGHU6HLWHGHV6SDQ
QDQNHUVEOHLEWGLH6SDQQNUDIWEHUGLH6WDQG]HLWQDKH]XNRQVWDQWZlKUHQGVLHDP
)HVWDQNHU]XQLPPW'LH5HLEXQJVYHUOXVWHEDXHQVLFKPLWGHU=HLWDE1DFKGHP
/RVODVVHQHLQHV'UDKWHVIlOOWGLH6SDQQNUDIWDXIEHLGHQ6HLWHQGHU/LW]HDEXQGGLH
'LIIHUHQ]]ZLVFKHQ)HVWXQG6SDQQDQNHUVWHLJWZLHGHUHWZDVDQ
,Q$EELOGXQJVLQGGLHPLW*OHLFKXQJHUPLWWHOWHQJOREDOHQ5HLEXQJVEHL
ZHUWHLQ$EKlQJLJNHLWYRQGHU4XHUSUHVVXQJGDUJHVWHOOW
'HUJOREDOH5HLEXQJVEHLZHUWLVWGLUHNWQDFKGHP9RUVSDQQHQIUDOOH4XHUSUHV
VXQJHQJU|HUDOVGHUORNDOH5HLEXQJVEHLZHUWYRQ'HU8QWHUVFKLHGEHLHLQHU
4XHUSUHVVXQJ VWHLJW EHL JU|HU ZHUGHQGHU 4XHUSUHVVXQJ YRQ  DXI ELV ]X
DQZDVLQHWZDGHPVHFKVIDFKHQGHVORNDOHQ:HUWHVHQWVSULFKW'HU$QVWLHJ
GHV5HLEXQJVEHLZHUWVPLWGHU4XHUSUHVVXQJLVWKLHUEHLQDKH]X OLQHDUXQGGXUFK
GHQ'HIRUPDWLRQVDQWHLO GHU5HLEXQJ EHJUQGHW'LH/LW]H YHUVFKLHEW VLFK EHLP
9RUVSDQQHQLQLKUHU/lQJVULFKWXQJ'HPJHJHQEHUVWHKWGHU'HIRUPDWLRQVZLGHU
VWDQGGHU0RQROLW]HQKOOHZHOFKHUPLWJU|HUZHUGHQGHU7LHIHGHU(LQGUFNXQ
JHQGHU'UlKWHLQGDV+'3(DQVWHLJW:lKUHQGGHU6WDQG]HLWQLPPWGHU'HIRUPD
WLRQVDQWHLOGHU0RQROLW]HQKOOHDXIJUXQGGHV.ULHFKHQVGHV+'3(VWDUNDEVRGDVV
GHUJOREDOH5HLEXQJVEHLZHUWQDFKGHU6WDQG]HLWDXI:HUWHXQWHUKDOEGHVORNDOHQ
:HUWHVVLQNW'HU5HLEXQJVEHLZHUWVWHLJW]XQlFKVWPLWGHU4XHUSUHVVXQJDQIlOOW
MHGRFKEHL4XHUSUHVVXQJZLHGHUDE'HU8QWHUVFKLHG]ZLVFKHQGHQXQWHU
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VFKLHGOLFKHQ4XHUSUHVVXQJHQLVWUHODWLYJHULQJ'LHVLVWHLQZHLWHUHU+LQZHLVGD
UDXIGDVVGHU'HIRUPDWLRQVDQWHLOKLHUQXUQRFKHLQHQJHULQJHQ$QWHLODQGHU5HL
EXQJKDW'LH5HLEXQJHUJLEWVLFKKLHUVRPLWKDXSWVlFKOLFKDXVGHU$GKlVLRQDOVR
GHPORNDOHQ5HLEXQJVEHLZHUWGHUKLHUIUDOOH4XHUSUHVVXQJHQJOHLFKDQJHQRP
PHQZXUGH
 
 
$EE 6SDQQNUDIWLQGHU/LW]HRKQH/DVWZHFKVHOIU4XHUSUHVVXQJREHQOLQNV
REHQUHFKWVXQWHQOLQNVXQGXQWHQUHFKWV
1DFKGHP/RVODVVHQHLQHV'UDKWHVVWHLJWGHU5HLEXQJVEHLZHUWZLHGHUHWZDVDQ
'HU$QVWLHJLVWGDEHLPLWVWHLJHQGHU4XHUSUHVVXQJJU|HU'LHVLVWPLWGHUSO|W]OL
FKHQbQGHUXQJGHU6SDQQNUDIW]XHUNOlUHQZRGXUFKGHU'HIRUPDWLRQVDQWHLOZLH
GHUJU|HUZLUG'DVLFKGLH6SDQQNUDIWMHGRFKIDVWQXUEHLGHPGXUFKWUHQQWHQ'UDKW
lQGHUWLVWGHU'HIRUPDWLRQVDQWHLOGHXWOLFKJHULQJHUDOVEHLP9RUVSDQQHQ
=XU8QWHUVXFKXQJGHV(LQIOXVVHVGHU6WDQG]HLWDXIGLH6SDQQNUDIWVLQGLQ$EELO
GXQJGLH6SDQQNUlIWH IUGLHXQWHUVFKLHGOLFKHQ4XHUSUHVVXQJHQ VRZLHGHU
9HUODXIGHV5HLEXQJVEHLZHUWVGDUJHVWHOOW(VLVW]XHUNHQQHQGDVVGLH6SDQQNUlIWH
DP)HVWXQGDXFKDP6SDQQDQNHU]XQlFKVWVWDUNDEIDOOHQ'LH(LQGUFNXQJHQLQ
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶŶĂĐŚ^ƚĂŶĚǌĞŝƚ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϳϵϴ͕ϳE
ȴWсϯϭϴ͕ϱE
ȴWсϯϯϴ͕ϵE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶŶĂĐŚ^ƚĂŶĚǌĞŝƚ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϭ͘ϵϯϴ͕ϵE
ȴWсϲϴϮ͕ϭE
ȴWсϱϱϱ͕ϳE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶŶĂĐŚ^ƚĂŶĚǌĞŝƚ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϯ͘ϬϯϬ͕ϴE
ȴWсϴϰϴ͕ϮE
ȴWсϲϭϬ͕ϵE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶŶĂĐŚ^ƚĂŶĚǌĞŝƚ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϯ͘ϵϭϲ͕ϳE
ȴWсϵϮϬ͕ϴE
ȴWсϰϴϮ͕ϳE
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GDV+'3(ZHUGHQGXUFKGDV.ULHFKHQJU|HUZRGXUFKGHU'HIRUPDWLRQVZLGHU
VWDQGJHJHQGDV9HUVFKLHEHQGHU/LW]HDQVWHLJW*OHLFK]HLWLJYHUULQJHUQVLFKGXUFK
GDV.ULHFKHQGLH6SDQQXQJHQHQWJHJHQGHU9HUVFKLHEXQJVULFKWXQJGHU/LW]HVR
GDVVGHU'HIRUPDWLRQVZLGHUVWDQGVLQNW-HQDFKGHPZHOFKHU0HFKDQLVPXVEHU
ZLHJWIlOOWRGHUVWHLJWGHU5HLEXQJVEHLZHUW

$EE %HUHFKQHWHUJOREDOHU5HLEXQJVEHLZHUW6LPXODWLRQRKQH/DVWZHFKVHO

Ϭ͕ϬϬ
Ϭ͕Ϭϭ
Ϭ͕ϬϮ
Ϭ͕Ϭϯ
Ϭ͕Ϭϰ
Ϭ͕Ϭϱ
Ϭ͕Ϭϲ
Ϭ͕Ϭϳ
Ϭй Ϯϱй ϱϬй ϳϱй ϭϬϬй
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
YƵĞƌƉƌĞƐƐƵŶŐ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶ ŶĂĐŚ^ƚĂŶĚǌĞŝƚ
ŶĂĐŚ>ŽƐůĂƐƐĞŶ dƌĞŶĚůŝŶŝĞƋƵĂĚƌĂƚŝƐĐŚ
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 

 
$EE bQGHUXQJGHU6SDQQNUDIWEHUGLH6WDQG]HLWRKQH/DVWZHFKVHOIU4XHUSUHVVXQJ
REHQOLQNVREHQUHFKWVXQWHQOLQNVXQGXQWHQUHFKWV
,Q$EELOGXQJLVWGHU9HUODXIGHU5HLEXQJVEHLZHUWHIUGLH4XHUSUHVVXQJHQ
EHUGLH6WDQG]HLWYRQ6WXQGHQGDUJHVWHOOW'HU9HUODXIGHU.XUYHQOlVVWYHU
PXWHQGDVVQDFKHLQHUJHZLVVHQ6WDQG]HLWGLH5HLEXQJPLWVWHLJHQGHU4XHUSUHV
VXQJDEQLPPW

$EE 9HUODXIGHU5HLEXQJVEHLZHUWHEHUGLH6WDQG]HLWYRQ6WXQGHQRKQH/DVWZHFKVHO
Ϭ
Ϭ͕ϬϬϭ
Ϭ͕ϬϬϮ
Ϭ͕ϬϬϯ
Ϭ͕ϬϬϰ
Ϭ͕ϬϬϱ
Ϭ͕ϬϬϲ
Ϭ͕ϬϬϳ
ϭϴϮ͘ϯϮϬ
ϭϴϮ͘ϯϯϬ
ϭϴϮ͘ϯϰϬ
ϭϴϮ͘ϯϱϬ
ϭϴϮ͘ϯϲϬ
ϭϴϮ͘ϯϳϬ
ϭϴϮ͘ϯϴϬ
Ϭ ϮϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
Ğŝƚ΀Ɛ΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ ʅ
Ϭ
Ϭ͕ϬϬϮ
Ϭ͕ϬϬϰ
Ϭ͕ϬϬϲ
Ϭ͕ϬϬϴ
Ϭ͕Ϭϭ
Ϭ͕ϬϭϮ
ϭϴϮ͘ϭϰϬ
ϭϴϮ͘ϭϲϬ
ϭϴϮ͘ϭϴϬ
ϭϴϮ͘ϮϬϬ
ϭϴϮ͘ϮϮϬ
ϭϴϮ͘ϮϰϬ
Ϭ ϮϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
Ğŝƚ΀Ɛ΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ ʅ
Ϭ
Ϭ͕ϬϬϰ
Ϭ͕ϬϬϴ
Ϭ͕ϬϭϮ
Ϭ͕Ϭϭϲ
ϭϴϭ͘ϵϳϬ
ϭϴϭ͘ϵϵϬ
ϭϴϮ͘ϬϭϬ
ϭϴϮ͘ϬϯϬ
ϭϴϮ͘ϬϱϬ
ϭϴϮ͘ϬϳϬ
ϭϴϮ͘ϬϵϬ
ϭϴϮ͘ϭϭϬ
Ϭ ϮϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
Ğŝƚ΀Ɛ΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ ʅ
ͲϬ͕ϬϮ
ͲϬ͕Ϭϭ
Ϭ
Ϭ͕Ϭϭ
Ϭ͕ϬϮ
ϭϴϭ͘ϴϬϬ
ϭϴϭ͘ϴϰϬ
ϭϴϭ͘ϴϴϬ
ϭϴϭ͘ϵϮϬ
ϭϴϭ͘ϵϲϬ
ϭϴϮ͘ϬϬϬ
Ϭ ϮϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
Ğŝƚ΀Ɛ΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ ʅ
Ϭ͕ϬϬϬ
Ϭ͕ϬϬϰ
Ϭ͕ϬϬϴ
Ϭ͕ϬϭϮ
Ϭ͕Ϭϭϲ
Ϭ ϱ͘ϬϬϬ ϭϬ͘ϬϬϬ ϭϱ͘ϬϬϬ ϮϬ͘ϬϬϬ
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
Ğŝƚ΀Ɛ΁
YсϮϱй YсϱϬй Yсϳϱй YсϭϬϬй
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 )(6LPXODWLRQHQRKQH6WDQG]HLWRKQH/DVWZHFKVHO
$QDORJ]XPYRULJHQ$EVFKQLWWZLUGQXQGHU'UDKWEUXFKGLUHNWQDFKGHP9RUVSDQ
QHQDOVRRKQH6WDQG]HLWXQWHUVXFKW,Q$EELOGXQJVLQGGLH6SDQQNUlIWHQDFK
GHP9RUVSDQQHQXQGVRIRUWLJHQ/RVODVVHQHLQHV'UDKWHVGDUJHVWHOOW'LH'LIIHUHQ]
LQGHU6SDQQNUDIW]ZLVFKHQ)HVWXQG6SDQQDQNHULVWZLHLPYRULJHQ$EVFKQLWW
QDFKGHP'XUFKWUHQQHQGHV'UDKWHVJHULQJHUDOVQDFKGHP9RUVSDQQHQ
 

 
$EE 6SDQQNUDIWLQGHU/LW]HRKQH6WDQG]HLWIU4XHUSUHVVXQJREHQOLQNV
REHQUHFKWVXQWHQOLQNVXQGXQWHQUHFKWV
'HUEHUHFKQHWHJOREDOH5HLEXQJVEHLZHUWLVWIUDOOH4XHUSUHVVXQJHQLQ$EELOGXQJ
GDUJHVWHOOW(VLVW]XHUNHQQHQGDVVGHU:HUWEHLHLQHU4XHUSUHVVXQJYRQ
DXVGHU5HLKHIlOOWGHQQGHUJHULQJH5FNJDQJGHU6SDQQNUDIWGLIIHUHQ]QDFKGHP
'XUFKWUHQQHQ HLQHV 'UDKWHV IKUW KLHU GD]X GDVV GHU JOREDOH 5HLEXQJVEHLZHUW
QDFKGHP'XUFKWUHQQHQJU|HU LVW DOVYRUKHU%HLGHQDQGHUHQ4XHUSUHVVXQJHQ
KLQJHJHQIlOOWHUGHXWOLFKDE'LHVN|QQWHDP0HFKDQLVPXVOLHJHQGHUVFKRQEHL
GHU6WDQG]HLWRKQH/DVWZHFKVHOEHLJHULQJHQ4XHUSUHVVXQJHQ]XHLQHP$QVWLHJ
GHV5HLEXQJVEHLZHUWVIKUWH:LHLQ$EVFKQLWWEHLGHU8QWHUVXFKXQJGHU
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϳϵϴ͕ϳE
ȴWсϳϴϭ͕ϮE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϭ͘ϵϯϴ͕ϵE
ȴWсϮϮϬ͕ϯE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϯ͘ϬϯϬ͕ϴE
ȴWсϴϭϱ͕ϬE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ŶĂĐŚsŽƌƐƉĂŶŶĞŶ ŶĂĐŚ>ŽƐůĂƐƐĞŶ
ȴWсϯ͘ϵϭϲ͕ϳE
ȴWсϭ͘ϯϯϬ͕ϰE
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(LQGUFNXQJHQGHU'UlKWHLQGDV0RQROLW]HQKOOURKUQRFKJH]HLJWZLUGYHUJU|
HUWVLFKGLH(LQGUFNWLHIHWHLOZHLVHEHLP'XUFKWUHQQHQGHV'UDKWHV'LHVNDQQ
]XP$QVWLHJGHV5HLEXQJVEHLZHUWHVEHLGHUQLHGULJHQ4XHUSUHVVXQJYRQIKUHQ

$EE %HUHFKQHWHUJOREDOHU5HLEXQJVEHLZHUW6LPXODWLRQRKQH6WDQG]HLW
 )(6LPXODWLRQHQPLW6WDQG]HLWXQG/DVWZHFKVHO
%HLGHQ6LPXODWLRQHQPLW/DVWZHFKVHOQZlKUHQGGHU6WDQG]HLW LVWGHU:HUWGHU
6SDQQNUDIWDP(QGHGHU6LPXODWLRQQLFKWDXVVDJHNUlIWLJGDVLFKGXUFKGLH/DVW
ZHFKVHOGLH6SDQQNUDIWDQEHLGHQ(QGHQVWlQGLJlQGHUW
'LHbQGHUXQJGHU6SDQQNUDIWDP)HVWXQGDP6SDQQDQNHUVRZLHGHU0LWWHOZHUW
VLQGEHUGLH6WDQG]HLWLQ$EELOGXQJIU4XHUSUHVVXQJHQYRQXQG
GDUJHVWHOOW 'LH :HUWH LQ $EELOGXQJ  UHVXOWLHUHQ DXV GHP )(0RGHOO PLW
P/lQJHXQGZXUGHQQLFKWIUGHQUHDOHQ8POHQNVDWWHOXPJHUHFKQHW
'XUFKGLH]\NOLVFKH%HODVWXQJDXIGLH/LW]HDXIJUXQGGHU/DVWZHFKVHOUHVXOWLHUHQ
DXFKGLH]\NOLVFKYHUODXIHQGHQ6SDQQNUlIWH0DQHUNHQQWLQ$EELOGXQJ]ZHL
XQWHUVFKLHGOLFKH$EVFKQLWWHLQGHQHQGLH$PSOLWXGHGHU6SDQQNUDIWMHZHLOVDQQl
KHUQGNRQVWDQWLVW
Ϭ͕ϬϬ
Ϭ͕Ϭϭ
Ϭ͕ϬϮ
Ϭ͕Ϭϯ
Ϭ͕Ϭϰ
Ϭ͕Ϭϱ
Ϭ͕Ϭϲ
Ϭ͕Ϭϳ
Ϭй Ϯϱй ϱϬй ϳϱй ϭϬϬй
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
YƵĞƌƉƌĞƐƐƵŶŐ
ŶĂĐŚĚĞŵsŽƌƐƉĂŶŶĞŶ ŶĂĐŚĚĞŵ>ŽƐůĂƐƐĞŶ
dƌĞŶĚůŝŶŝĞƋƵĂĚƌĂƚŝƐĐŚ
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
 
$EE bQGHUXQJGHU6SDQQNUDIWLQGHU/LW]HEHUGLH6WDQG]HLWPLW/DVWZHFKVHOQIUHLQH
4XHUSUHVVXQJYRQOLQNVXQGUHFKWV
'HUHUVWH$EVFKQLWWOlVVWVLFKHWZDLQGHQ=HLWEHUHLFKYRQVELVV6WDQG]HLW
HLQRUGQHQGHU]ZHLWHLQGHQ%HUHLFKYRQVELVV'D]ZLVFKHQIlOOW
GLH$PSOLWXGHUHODWLYSO|W]OLFKDEZREHLGHU0LWWHOZHUWMHGRFKJOHLFKEOHLEW'LHV
OlVVW VLFKEHL DOOHQ4XHUSUHVVXQJHQEHREDFKWHQ$XHUGHPVLQNWPLW VWHLJHQGHU
4XHUSUHVVXQJVRZRKOGHU0LWWHOZHUWGHU6SDQQNUDIWDOVDXFKGLHPD[LPDOH6SDQQ
NUDIWZlKUHQGGLH$PSOLWXGHJU|HUZLUG'HU5HLEXQJVEHLZHUWVWHLJW IROJOLFK
ZLHVFKRQQDFKGHP9RUVSDQQHQEHREDFKWHWPLWGHU4XHUSUHVVXQJDQ
,QGHQ$EELOGXQJHQXQGVLQGGLH6SDQQNUlIWHDP)HVWXQG6SDQQDQNHU
IUGDVUHDOH0RGHOOGHV]ZHL0HWHUODQJHQ8POHQNEHUHLFKVVRZLHGLH5HLEXQJV
EHLZHUWHGDUJHVWHOOW+LHUZXUGHMHZHLOV]XVlW]OLFKZlKUHQGGHU6WDQG]HLWGLH.UDIW
DQEHLGHQ/LW]HQHQGHQDQJHJHEHQ(VLVWHLQGHXWOLFKHU$QVWLHJGHU5HLEXQJVEHL
ZHUWHQDFKGHP9RUVSDQQHQ]XHUNHQQHQZDVDQGHPKRKHQ'HIRUPDWLRQVZLGHU
VWDQGOLHJWGHUGXUFKGLH(LQGUFNXQJHQGHU9HUVFKLHEXQJGHU/LW]HHQWJHJHQJH
VHW]W ZLUG 'XUFK GLH /DVWZHFKVHO EHL GHQHQ GLH /LW]H DOOH V GLH
%HZHJXQJVULFKWXQJlQGHUWLVWGHU(LQIOXVVGHV.ULHFKHQVUHODWLYJHULQJXQGGHU
'HIRUPDWLRQVZLGHUVWDQGQLPPWVRPLW]XQlFKVWQLFKWDE'DVIKUWGD]XGDVV±LP
*HJHQVDW] ]XU 6WDQG]HLW RKQH /DVWZHFKVHO ± QDFK GHU 6WDQG]HLW QRFK GHU5HL
EXQJVEHLZHUWPLWGHU4XHUSUHVVXQJ]XQLPPW
'HUSO|W]OLFKH5FNJDQJGHU5HLEXQJ]ZLVFKHQVXQGVLVWGXUFK
HLQHEOHLEHQGH9HUIRUPXQJGHU0RQROLW]HQKOOHHUNOlUEDU'LH(LQGUFNXQJGHU
'UlKWHLQGDV+'3(ZLUGHWZDVEUHLWHUXQGELOGHWVLFKEHLHLQHU%HZHJXQJGHU
/LW]HLQGLHHQWJHJHQJHVHW]WH5LFKWXQJQLFKWPHKUVRVWDUN]XUFNZLH]X%HJLQQ
GHU6WDQG]HLWZRGXUFKGHU'HIRUPDWLRQVZLGHUVWDQGJHJHQGLH/LW]HQYHUVFKLHEXQJ
ϭϴϬ͘ϳϱϬ
ϭϴϭ͘ϮϱϬ
ϭϴϭ͘ϳϱϬ
ϭϴϮ͘ϮϱϬ
ϭϴϮ͘ϳϱϬ
Ϭ ϭϬ͘ϬϬϬ ϮϬ͘ϬϬϬ ϯϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϱϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
Ğŝƚ΀Ɛ΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ DŝƚƚĞůǁĞƌƚ
ϭϴϬ͘ϳϱϬ
ϭϴϭ͘ϮϱϬ
ϭϴϭ͘ϳϱϬ
ϭϴϮ͘ϮϱϬ
ϭϴϮ͘ϳϱϬ
Ϭ ϭϬ͘ϬϬϬ ϮϬ͘ϬϬϬ ϯϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϱϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
Ğŝƚ΀Ɛ΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ DŝƚƚĞůǁĞƌƚ
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DEQLPPW'HU=HLWSXQNW DQGHPVLFKGLH$PSOLWXGHGHU6SDQQNUDIWYHUULQJHUW
YHUVFKLHEWVLFKPLWJU|HUZHUGHQGHU4XHUSUHVVXQJHWZDVZHLWHUQDFKYRUQH-H
JU|HUGLH4XHUSUHVVXQJGHVWRIUKHUVWHOOWVLFKHLQHEOHLEHQGH9HUIRUPXQJHLQ
ZDVVLFKDQJU|HUHQ.RQWDNWVSDQQXQJHQ]HLJHQOlVVW+LHUIUVSUHFKHQDXFKGLH
VHKUJHULQJHQ5HLEXQJVEHLZHUWHQDFKGHP/RVODVVHQHLQHV'UDKWV
 

 
$EE 6SDQQNUDIWLQGHU/LW]HPLW6WDQG]HLWXQG/DVWZHFKVHOIU4XHUSUHVVXQJREHQ
OLQNVREHQUHFKWVXQWHQOLQNVXQGXQWHQUHFKWV
'LH0RQRKOOHVHW]WGHP=XUFNVFKQHOOHQGHV'UDKWHVNHLQHQ'HIRUPDWLRQVZL
GHUVWDQGPHKUHQWJHJHQGDGLH(LQGUFNXQJEUHLWHULVWDOVGHU'UDKWXQGVRPLWHLQ
NOHLQHU IUHLHU5DXP]ZLVFKHQ'UDKWXQG(LQGUFNXQJYRUKDQGHQ LVW+LHUNDQQ
VLFKGHU'UDKWQDKH]XXQJHKLQGHUWXPHLQHQJHZLVVHQ%HWUDJLQ/lQJVULFKWXQJGHU
/LW]HEHZHJHQ'XUFKGLHEUHLWHUH(LQGUFNXQJZLUGDXHUGHPGLH.RQWDNWIOlFKH
]ZLVFKHQ'UDKWXQG0RQRKOOHYHUULQJHUWZRGXUFKDXFKGHU$GKlVLRQVDQWHLOJH
ULQJHULVWDOVEHLGHQ9HUVXFKHQRKQH/DVWZHFKVHO
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ ϰ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ȴWсϳϵϴ͕ϳE
ȴWсϯϯϮ͕ϲE
ȴWсϯ͘ϭϰϰ͕ϮE
ŶĂĐŚ^ƚĂŶĚǌĞŝƚ^ƚĂŶĚǌĞŝƚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶWŚĂƐĞ ϭWŚĂƐĞϮ>ŽƐůĂƐƐĞŶ
ȴWсϴ͘ϱϱϵ͕ϳ E
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ ϰ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ȴWсϭ͘ϵϯϴ͕ϵE
ȴWсϯϬϭ͕ϭE
ȴWсϳ͘ϯϮϳ͕ϮE
ŶĂĐŚ^ƚĂŶĚǌĞŝƚ^ƚĂŶĚǌĞŝƚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶWŚĂƐĞ ϭWŚĂƐĞϮ>ŽƐůĂƐƐĞŶ
ȴWсϭϮ͘Ϯϰϴ͕ϴE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ ϰ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ȴWсϯ͘ϬϯϬ͕ϴE
ȴWсϰϬϱ͕ϵE
ȴWсϭϬ͘Ϭϳϳ͕ϳE
ŶĂĐŚ^ƚĂŶĚǌĞŝƚ^ƚĂŶĚǌĞŝƚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶWŚĂƐĞ ϭWŚĂƐĞϮ>ŽƐůĂƐƐĞŶ
ȴWсϭϱ͘ϴϲϮ͕ϴE
ϭϮϬ͘ϬϬϬ
ϭϰϬ͘ϬϬϬ
ϭϲϬ͘ϬϬϬ
ϭϴϬ͘ϬϬϬ
ϮϬϬ͘ϬϬϬ
ϭ Ϯ ϯ ϰ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
^ƉĂŶŶĂŶŬĞƌ &ĞƐƚĂŶŬĞƌ
ȴWсϯ͘ϵϭϲ͕ϳE
ȴWсϭϰϵ͕ϰE
ȴWсϭϯ͘ϰϰϳ͕ϯE
ŶĂĐŚ^ƚĂŶĚǌĞŝƚ^ƚĂŶĚǌĞŝƚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶWŚĂƐĞ ϭWŚĂƐĞϮ>ŽƐůĂƐƐĞŶ
ȴWсϭϴ͘ϳϰϰ͕ϴE
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

$EE %HUHFKQHWHUJOREDOHU5HLEXQJVEHLZHUW6LPXODWLRQPLW6WDQG]HLWXQG/DVWZHFKVHO
 5HVWZDQGGLFNHQGHV0RQROLW]HQKOOURKUV
'LH:DQGVWlUNHGHV0RQROLW]HQKOOURKUVZXUGH MHZHLOVQDFKGHP9RUVSDQQHQ
GHU6WDQG]HLWPLWXQGRKQH/DVWZHFKVHOVRZLHGHP/RVODVVHQHLQHV'UDKWHVXQWHU
VXFKW XP GLH :HUWH DXFK PLW GHQ JHPHVVHQHQ :DQGVWlUNHQ DP DXVJHEDXWHQ
6SDQQEDQGGHU7DOEUFNH5PPHFNH $EVFKQLWW  YHUJOHLFKHQ ]X N|QQHQ
'LHbQGHUXQJGHU:DQGVWlUNHGHU0RQROLW]HQKOOHLVWLQ$EELOGXQJGDUJH
VWHOOW'LH:DQGVWlUNHZXUGHDQGHUWLHIVWHQ6WHOOHGHU(LQGUFNXQJLQGHU0LWWH
GHV0RGHOOVREHQXQGXQWHQJHPHVVHQ$XVJDQJVZDQGVWlUNHZDUHQEHLDOOHQ6L
PXODWLRQHQPP
'XUFKGDV.ULHFKYHUKDOWHQGHV+'3(ZHUGHQGLH(LQGUFNXQJHQPLWGHU=HLWWLH
IHUDOOHUGLQJVPLWHLQHUJHULQJHUHQ.ULHFKUDWH'XUFKGLHJU|HUH4XHUSUHVVXQJ
DXIGHQXQWHUHQ7HLOGHU0RQROLW]HQKOOHLVWGRUWGLH(LQGUFNXQJJU|HUXQGVR
PLWGLH:DQGVWlUNHJHULQJHU'LH:DQGVWlUNHGHVXQWHUHQ7HLOVGHV+OOURKUVZLUG
ZlKUHQGGHU6WDQG]HLWPLW/DVWZHFKVHOQHWZDVJHULQJHUDOVRKQH/DVWZHFKVHO$Q
GHU2EHUVHLWHGHV+OOURKUVLVWGLH:DQGVWlUNHQDKH]XJOHLFKJUR
%HLGHUXQWHUHQ(LQGUFNXQJVWHLJWGLH'LIIHUHQ]]ZLVFKHQGHU6WDQG]HLWPLWXQG
RKQH/DVWZHFKVHOPLWGHU=HLWDQ+LHUNDQQGDYRQDXVJHJDQJHQZHUGHQGDVVQDFK
HLQHU6WDQG]HLWYRQPHKUHUHQ-DKUHQGLH/DVWZHFKVHOHLQHQJU|HUHQ(LQIOXVVDXI
GLH(LQGUFNXQJVWLHIHQKDEHQ'LHV]HLJHQDXFKGLHJHPHVVHQHQ+OOURKUGLFNHQ
YRQ]XP7HLOQXUQRFKPPDPDXVJHEDXWHQ6SDQQEDQGGHU7DOEUFNH5P
PHFNH$EVFKQLWW
Ϭ͕ϬϬ
Ϭ͕Ϭϭ
Ϭ͕ϬϮ
Ϭ͕Ϭϯ
Ϭ͕Ϭϰ
Ϭ͕Ϭϱ
Ϭ͕Ϭϲ
Ϭ͕Ϭϳ
Ϭй Ϯϱй ϱϬй ϳϱй ϭϬϬй
ZĞ
ŝď
ƵŶ
ŐƐ
ďĞ
ŝǁ
Ğƌ
ƚʅ
YƵĞƌƉƌĞƐƐƵŶŐ
ŶĂĐŚĚĞŵsŽƌƐƉĂŶŶĞŶ ŶĂĐŚĚĞŵ>ŽƐůĂƐƐĞŶ
dƌĞŶĚůŝŶŝĞƋƵĂĚƌĂƚŝƐĐŚ
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

$EE bQGHUXQJGHU:DQGGLFNHGHV0RQROLW]HQKOOURKUVZlKUHQGGHU6WDQG]HLW
 


$EE 5HVWZDQGGLFNH0RQROLW]HQKOOURKU6LPXODWLRQHQRKQH6WDQG]HLWREHQOLQNVPLW
6WDQG]HLWRKQH/DVWZHFKVHOREHQUHFKWVPLW6WDQG]HLWXQG/DVWZHFKVHOXQWHQ
'LH:DQGVWlUNHQ GHU XQWHUHQ 6HLWH GHV0RQROLW]HQKOOURKU VLQG IU GLH XQWHU
VFKLHGOLFKHQ4XHUSUHVVXQJHQLQ$EELOGXQJGDUJHVWHOOW(UJlQ]WZHUGHQGLH
'LDJUDPPHGXUFKHLQHTXDGUDWLVFKH)XQNWLRQHLQHU7UHQGOLQLHDQGHU]XHUNHQQHQ
LVWGDVVGLH7LHIHQGHU(LQGUFNXQJHQXQWHUSURSRUWLRQDOPLWGHU4XHUSUHVVXQJ]X
QHKPHQ'LHVOLHJWDPQLFKWOLQHDUHQ0DWHULDOYHUKDOWHQGHV+'3($XHUGHPZLUG
PLW VWHLJHQGHU 4XHUSUHVVXQJ GLH 7LHIH GHU (LQGUFNXQJHQ GHV 'UDKWHV LQ GDV
ϭ͕Ϯ
ϭ͕ϯ
ϭ͕ϰ
Ϭ ϭϬ͘ϬϬϬ ϮϬ͘ϬϬϬ ϯϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϱϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
t
ĂŶ
ĚĚ
ŝĐ
ŬĞ
΀ŵ
ŵ
΁
Ğŝƚ΀Ɛ΁
ŵŝƚ>ĂƐƚǁĞĐŚƐĞůŶŽďĞŶ ŵŝƚ>ĂƐƚǁĞĐŚƐĞůŶƵŶƚĞŶ
ŽŚŶĞ>ĂƐƚǁĞĐŚƐĞůŽďĞŶ ŽŚŶĞ>ĂƐƚǁĞĐŚƐĞůƵŶƚĞŶ
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
+'3(JU|HU'LHIKUW]XHLQHU9HUJU|HUXQJGHU.RQWDNWIOlFKH]ZLVFKHQ'UDKW
XQG +OOURKU ZDV ZLHGHUXP ]X HLQHP XQWHUSURSRUWLRQDOHQ $QVWLHJ GHU .RQ
WDNWVSDQQXQJHQPLWGHU4XHUSUHVVXQJIKUW
'LH(LQGUFNXQJHQGHU'UlKWHLQGDV0RQROLW]HQKOOURKUVLQGLQ$EELOGXQJ
]XHUNHQQHQ0LWVWHLJHQGHU6SDQQXQJDXVGHU4XHUSUHVVXQJZHUGHQGLH(LQGU
FNXQJHQEUHLWHUXQGOlQJHU
   
$EE (LQGUFNXQJHQLP0RQROLW]HQKOOURKUQDFKGHU6WDQG]HLWRKQH/DVWZHFKVHOIU
4XHUSUHVVXQJHQYRQXQGYOQU
,Q$EELOGXQJLVWDXFK]XHUNHQQHQGDVVGLH:DQGVWlUNHGHV+OOURKUVEHLP
'UDKWEUXFKQRFKHLQPDOGHXWOLFKDEQLPPW'LHVOLHJWGDUDQGDVVGHU'UDKWEHLP
'XUFKWUHQQHQYRP.HUQGUDKWZHJVFKQHOOW'LHVNRQQWHDXFKEHLGHQ/LW]HQYHUVX
FKHQIHVWJHVWHOOWZHUGHQZRVLFKGHU'UDKWDQGHU7UHQQVWHOOHYRQGHU/LW]HDEJH
ZLFNHOWKDW$EVFKQLWW'LHVIKUW]XHLQHUZHLWHUHQ$EQDKPHGHU:DQGVWlUNH
GHV+OOURKUV
 $QDO\VHGHV'UDKWEUXFKV
%HLGHQ9HUVXFKHQPLWGHQ0RQR/LW]HQ$EVFKQLWWZXUGHIHVWJHVWHOOWGDVV
GHU6SDQQNUDIWUFNJDQJEHLP'XUFKWUHQQHQHLQHV'UDKWHVJU|HULVWDOVGXUFKGHQ
)OlFKHQYHUOXVWDOOHLQHUNOlUWZHUGHQNDQQ'LHVZXUGHPLWGHP6HLOUHFNEHJUQGHW
GXUFKGHQGLH6SDQQNUDIWDXFKLQGHQLQWDNWHQlXHUHQ5XQGGUlKWHQVLQNW
'LHVVROOQXQPLWHLQHUQXPHULVFKHQ6LPXODWLRQXQWHUVXFKWZHUGHQ'HU6SDQQ
NUDIWYHUOXVWEHLP'XUFKWUHQQHQHLQHV'UDKWHVVRZLHGLH6SDQQNUDIWGLUHNWYRUXQG
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QDFKGHP'XUFKWUHQQHQ±DQDORJ]XGHQ/LW]HQYHUVXFKHQ±LVWLQ7DEHOOHDQ
JHJHEHQ=XU$QDO\VHZXUGHQGLH6SDQQNUlIWHDP6SDQQDQNHUJHZlKOWDP)HVW
DQNHUHUJHEHQVLFKlKQOLFKH6SDQQNUDIWYHUOXVWH
7DE 6SDQQNUDIWDEQDKPHLQGHU/LW]HEHL'UDKWEUXFKLQGHQQXPHULVFKHQ6LPXODWLRQHQ
1U 6WDQG]HLW 4XHUSUHVVXQJ
6SDQQNUDIW>N1@
6SDQQNUDIW
DEQDKPHYRU
'XUFKWUHQQHQ
QDFK
'XUFKWUHQQHQ

RKQH6WDQG]HLW
   
    
    
    

PLW6WDQG]HLW
RKQH/DVWZHFKVHO
   
    
    
    

PLW6WDQG]HLW
PLW/DVWZHFKVHO
   
    
    
    

(VLVW]XHUNHQQHQGDVVEHLDOOHQ)(6LPXODWLRQHQGLH6SDQQNUDIWDEQDKPHZLHEHL
GHQ9HUVXFKHQDOOHEHUGHPUHFKQHULVFKHQ:HUWYRQOLHJW'LHVEHVWlWLJW
GLH7KHRULHGHV6HLOUHFNVXQGDXFKGDV)(0RGHOOV$XIIDOOHQGLVWGDVVGLH6SDQQ
NUDIWDEQDKPHPLWJU|HUZHUGHQGHP4XHUGUXFNDEQLPPW'LH(UJHEQLVVHEHLGHQ
6LPXODWLRQHQPLW6WDQG]HLWPLWXQGRKQH/DVWZHFKVHOVLQGIDVWJOHLFKZRKLQJHJHQ
GLH(UJHEQLVVHIUGLH9HUVXFKHRKQH6WDQG]HLWHWZDVJU|HUVLQG
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
$EE 5HVWZDQGGLFNH0RQROLW]HQKOOURKUQDFKGHP'UDKWEUXFK
'LHVOHJWGHQ6FKOXVVQDKHGDVVGHU6SDQQNUDIWYHUOXVWYRQGHU7LHIHGHU(LQGU
FNXQJHQDEKlQJWGDGLH7LHIHGHU(LQGUFNXQJPLWJU|HUZHUGHQGHU4XHUSUHV
VXQJXQGPLWGHU6WDQG]HLWVWHLJWZLHDXFKLQ$EELOGXQJ]XHUNHQQHQLVW
'LH6SDQQNUlIWH LPGXUFKWUHQQWHQ'UDKW1UDP)HVWDQNHUYRUXQGQDFKGHP
'XUFKWUHQQHQVLQGLQ7DEHOOHDQJHJHEHQ
0DQHUNHQQWGDVVGLH6SDQQNUDIWQDKH]XYROOVWlQGLJDXIQXOO]XUFNJHKWXQGDXFK
EHLHLQHUNXU]HQ6WDQG]HLWYRQ6WXQGHQNHLQH9HUDQNHUXQJHLQHV'UDKWHVVWDWW
ILQGHW'LHPLQLPDOYHUEOHLEHQGH6SDQQNUDIWDP6SDQQDQNHUVWHLJWLQGHQPHLVWHQ
)lOOHQPLWJU|HUZHUGHQGHU4XHUSUHVVXQJDQ
,Q$EELOGXQJVLQGGLHJOREDOHQ5HLEXQJVEHLZHUWHIUDOOH6LPXODWLRQHQQDFK
GHP'UDKWEUXFKGDUJHVWHOOW%HLGHQ9HUVXFKHQPLW6WDQG]HLWDEHURKQH/DVWZHFK
VHOLVWHLQ$QVWLHJGHU5HLEXQJVEHLZHUWHPLWJU|HUZHUGHQGHU4XHUSUHVVXQJ]X
HUNHQQHQ
 
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ŽŚŶĞ^ƚĂŶĚǌĞŝƚ ^ƚĂŶĚǌĞŝƚŵŝƚ>ĂƐƚǁĞĐŚƐĞů
^ƚĂŶĚǌĞŝƚŽŚŶĞ>ĂƐƚǁĞĐŚƐĞů
187
.DSLWHO1XPHULVFKH8QWHUVXFKXQJHQ

7DE 6SDQQNUDIWDEQDKPHLPGXUFKWUHQQWHQ'UDKWEHL'UDKWEUXFKLQGHQQXPHULVFKHQ
6LPXODWLRQHQ
1U 6WDQG]HLW 4XHUSUHVVXQJ
6SDQQNUDIWLP'UDKW>1@
6SDQQNUDIW
DEQDKPHYRU
'XUFKWUHQQHQ
QDFK
'XUFKWUHQQHQ

RKQH6WDQG]HLW
   
    
    
    

PLW6WDQG]HLW
RKQH/DVWZHFKVHO
   
    
    
    

PLW6WDQG]HLW
PLW/DVWZHFKVHO
   
    
    
    

%HLGHQ9HUVXFKHQPLW/DVWZHFKVHOQVLQGGLH5HLEXQJVEHLZHUWHIU4XHUSUHVVXQ
JHQYRQELVQDKH]XJOHLFKEHL4XHUSUHVVXQJIlOOWGHU5HLEXQJV
EHLZHUWMHGRFKHWZDVDE%HLGHQ9HUVXFKHQRKQH6WDQG]HLWLVW]XQlFKVWHLQGHXW
OLFKHU $EIDOO GHV 5HLEXQJVEHLZHUWV HUNHQQEDU XQG DQVFKOLHHQG HLQ NRQVWDQWHU
$QVWLHJ'HU8QWHUVFKLHG]ZLVFKHQGHQHLQ]HOQHQ:HUWHQLVWEHLGHQ6LPXODWLRQHQ
RKQH6WDQG]HLWDPJU|WHQXQGIUGLH6LPXODWLRQHQPLW/DVWZHFKVHOQDPJHULQJV
WHQ'LHVOlVVWVLFKGXUFKGHQVFKZLQGHQGHQ(LQIOXVVGHV'HIRUPDWLRQVDQWHLOVGHU
5HLEXQJHUNOlUHQGHUEHLGHQ6LPXODWLRQHQRKQH6WDQG]HLWVHKUJURLVWXQGEHL
GHQ9HUVXFKHQPLW/DVWZHFKVHOQDPJHULQJVWHQ
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 
$EE 5HLEXQJVEHLZHUWHQDFKGHP'UDKWEUXFK1XPPHULHUXQJGHU$XHQGUlKWH
GHU/LW]HUHFKWV
=XU$QDO\VHGHU6SDQQNUDIWLQGHQHLQ]HOQHQ'UlKWHQGHU/LW]HVLQGLQ$EELOGXQJ
IUGLH6LPXODWLRQHQPLWE]ZRKQH6WDQG]HLWVRZLHPLWE]ZRKQH/DVWZHFK
VHOQDFK9RUVSDQQHQJJI6WDQG]HLWXQG/RVODVVHQHLQHV'UDKWHV'UDKW1UIU
GLH4XHUSUHVVXQJHQXQGGLHMHZHLOLJHQ.UlIWHGDUJHVWHOOW)U4XHU
SUHVVXQJHQYRQXQGHUJHEHQVLFKlKQOLFKH:HUWH'HUGXUFKWUHQQWHORV
JHODVVHQH'UDKW1XPPHUEHILQGHWVLFKLQGHU0LWWHGHV0RGHOOVXQWHQVRGDVV
VHLQH(LQGUFNILJXUNRPSOHWWGDUJHVWHOOWLVW0DQHUNHQQWGDVVLQGHQ'UlKWHQ
XQGLP.HUQGUDKWGLH6SDQQNUDIWDEIlOOWZRKLQJHJHQLQGHQ'UlKWHQXQG
DOVRGHQ'UlKWHQGLHGLUHNWQHEHQGHPGXUFKWUHQQWHQ'UDKWOLHJHQGLH6SDQQNUDIW
NRQVWDQWEOHLEWRGHUVRJDUHWZDVJU|HUZLUG-HZHLWHUHLQ'UDKWYRPGXUFKWUHQQ
WHQ'UDKWHQWIHUQWLVWGHVWRJU|HULVWGHU5FNJDQJGHU6SDQQNUDIW'DVLVWEHL
DOOHQ4XHUSUHVVXQJHQXQGDOOHQ6WDQG]HLWHQ]XEHREDFKWHQ1DFKGHU7KHRULHGHV
6HLOUHFNVZUGHGLHVEHGHXWHQGDVVGLH4XHUGHKQXQJHQLQGHQ'UlKWHQGLUHNWQH
EHQGHPGXUFKWUHQQWHQ'UDKWNDXP]XUFNJHKHQE]ZVRJDUDQVWHLJHQZRKLQJH
JHQ GLH4XHUGHKQXQJHQ LQ GHQ UHVWOLFKHQ'UlKWHQ VWlUNHU ]XUFNJHKHQ'LHVHV
ZUGHGLH0HVVHUJHEQLVVHGHU'HKQPHVVVWUHLIHQEHLGHQ/LW]HQYHUVXFKHQHUNOl
UHQ'DGRUWYHUVXFKWZXUGHGLH'HKQPHVVVWUHLIHQJHJHQEHUGHVGXUFKWUHQQWHQ
'UDKWV DQ]XEULQJHQZXUGH KLHU DQ GHQPHLVWHQ0HVVVWHOOHQ HLQ 5FNJDQJ GHU
'HKQXQJEHLP'XUFKWUHQQHQGHV'UDKWHVIHVWJHVWHOOW
:DKUVFKHLQOLFKZXUGHQDEHUHLQLJH'HKQPHVVVWUHLIHQDQHLQHP'UDKWQHEHQGHP
GXUFKWUHQQWHQ'UDKWDQJHEUDFKWZRPLWVLFKGHU$QVWLHJGHU'HKQXQJHQEHLGLHVHQ
0HVVVWHOOHQHUNOlUHQOlVVW(VIlOOWDXIGDVVVLFKGHU5FNJDQJGHU6SDQQNUDIWLQ
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GHQ'UlKWHQV\PPHWULVFK]XUYHUWLNDOHQ$FKVHGXUFKGHQ0LWWHOSXQNWGHV.HUQ
GUDKWVYHUKlOW'LH'UlKWHXQGVRZLHXQGZHLVHQQDFKGHP'UDKWEUXFKGLH
JOHLFKH6SDQQNUDIWDXI'HU9HUODXIGHU6SDQQNUlIWHLQGHQ'UlKWHQDP6SDQQDQ
NHUEHUGLH6WDQG]HLWRKQH/DVWZHFKVHOLVWLQ$EELOGXQJGDUJHVWHOOW
 

 

 
$EE 6SDQQNUDIWLQGHQHLQ]HOQHQ'UlKWHQPLW6WDQG]HLWRKQH/DVWZHFKVHOIUHLQH4XHU
SUHVVXQJYRQREHQOLQNVVRZLHREHQUHFKWVPLW6WDQG]HLWXQG/DVWZHFK
VHO IU HLQH4XHUSUHVVXQJ YRQ  0LWWH OLQNV VRZLH  0LWWH UHFKWV RKQH
6WDQG]HLWIUHLQH4XHUSUHVVXQJYRQXQWHQOLQNVVRZLHXQWHQUHFKWV
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ŶĂĐŚŶĂĐŚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶ^ƚĂŶĚǌĞŝƚ>ŽƐůĂƐƐĞŶ
Ϭ
ϱ͘ϬϬϬ
ϭϬ͘ϬϬϬ
ϭϱ͘ϬϬϬ
ϮϬ͘ϬϬϬ
Ϯϱ͘ϬϬϬ
ϯϬ͘ϬϬϬ
ϭ Ϯ ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
ƌĂŚƚϭ ƌĂŚƚϮ ƌĂŚƚϯ ƌĂŚƚϰ
ƌĂŚƚϱ ƌĂŚƚϲ <ĞƌŶĚƌĂŚƚ
ŶĂĐŚŶĂĐŚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶ^ƚĂŶĚǌĞŝƚ>ŽƐůĂƐƐĞŶ
Ϭ
ϱ͘ϬϬϬ
ϭϬ͘ϬϬϬ
ϭϱ͘ϬϬϬ
ϮϬ͘ϬϬϬ
Ϯϱ͘ϬϬϬ
ϯϬ͘ϬϬϬ
ϭ Ϯ ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
ƌĂŚƚϭ ƌĂŚƚϮ ƌĂŚƚϯ ƌĂŚƚϰ
ƌĂŚƚϱ ƌĂŚƚϲ <ĞƌŶĚƌĂŚƚ
ŶĂĐŚŶĂĐŚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶ^ƚĂŶĚǌĞŝƚ>ŽƐůĂƐƐĞŶ
Ϭ
ϱ͘ϬϬϬ
ϭϬ͘ϬϬϬ
ϭϱ͘ϬϬϬ
ϮϬ͘ϬϬϬ
Ϯϱ͘ϬϬϬ
ϯϬ͘ϬϬϬ
ϭ Ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
ƌĂŚƚϭ ƌĂŚƚϮ ƌĂŚƚϯ ƌĂŚƚϰ
ƌĂŚƚϱ ƌĂŚƚϲ <ĞƌŶĚƌĂŚƚ
ŶĂĐŚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶ>ŽƐůĂƐƐĞŶ
Ϭ
ϱ͘ϬϬϬ
ϭϬ͘ϬϬϬ
ϭϱ͘ϬϬϬ
ϮϬ͘ϬϬϬ
Ϯϱ͘ϬϬϬ
ϯϬ͘ϬϬϬ
ϭ Ϯ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀E
΁
ƌĂŚƚϭ ƌĂŚƚϮ ƌĂŚƚϯ ƌĂŚƚϰ
ƌĂŚƚϱ ƌĂŚƚϲ <ĞƌŶĚƌĂŚƚ
ŶĂĐŚŶĂĐŚ
sŽƌƐƉĂŶŶĞŶ>ŽƐůĂƐƐĞŶ
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([WHUQYRUJHVSDQQWH%UFNH

+LHU]HLJWVLFKGDVVGLH6SDQQNUDIWGHU'UlKWHGLHVLFKLP0RGHOOXQWHQLQGLH
0RQROLW]HQKOOH HLQGUFNHQ ZlKUHQG GHU 6WDQG]HLW DEQHKPHQ ZlKUHQG GLH
6SDQQNUDIWGHU'UlKWHGLHVLFKREHQHLQGUFNHQ]XQLPPW$XFKKLHUKDEHQGLH
'UlKWHXQGVRZLHGLH'UlKWHXQGlKQOLFKJURH6SDQQNUlIWH

$EE bQGHUXQJGHU6SDQQNUDIWLQGHQ'UlKWHQZlKUHQGGHU6WDQG]HLWRKQH/DVWZHFKVHOEHL
HLQHU4XHUSUHVVXQJYRQ
 ([WHUQYRUJHVSDQQWH%UFNH
$Q H[WHUQ YRUJHVSDQQWHQ %UFNHQ NRQQWHQ LP5DKPHQ YRQ LQVLWX0HVVXQJHQ
OHGLJOLFKGLH(LQIOVVHYRQ7HPSHUDWXUDXIGLH(LJHQIUHTXHQ]HQXQWHUVXFKWZHU
GHQ8P GLH (LQIOVVH YRQ4XHUVFKQLWWVPLQGHUXQJHQ LQIROJH'UDKWEUFKHQ DXI
GDV EHVFKlGLJWH 6SDQQJOLHG VHOEVW XQG GLH UHVWOLFKHQ 6SDQQJOLHGHU LPhEHUEDX
XQWHUVXFKHQ]XN|QQHQZXUGH±LQ$QOHKQXQJDQ>@±PLWWHOVGHV)LQLWH(OH
PHQWH3URJUDPPV 62)L67L. HLQH +RKONDVWHQEUFNH PRGHOOLHUW XQG GLH 4XHU
VFKQLWWVPLQGHUXQJHQDQHLQHPH[WHUQHQ6SDQQJOLHGVLPXOLHUW'HU4XHUVFKQLWWGHV
PRGHOOLHUWHQhEHUEDXVLVWLQ$EELOGXQJGDUJHVWHOOW
4XHUVFKQLWWVPLQGHUXQJHQ ZHUGHQ IU HLQH JHUDGOLQLJH 9RUVSDQQXQJ EHL HLQHP
(LQIHOGWUlJHUXQWHUVXFKW'LH/lQJHGHV7UlJHUVZXUGH]XPJHZlKOWZDVGHP
0D[LPDOZHUWGHUIUHLHQ/lQJHHLQHVH[WHUQHQ6SDQQJOLHGVRKQH]XVlW]OLFKH8Q
WHUVWW]XQJHQHQWVSULFKW'LHDXVGHQ9HUVXFKHQ$EVFKQLWWUHVXOWLHUHQGH(U
NHQQWQLVGDVV'UlKWHEHL0RQROLW]HQNRPSOHWWVSDQQXQJVIUHLVLQGZXUGHIUGLH
6LPXODWLRQHQ EHUFNVLFKWLJW =XVlW]OLFKZXUGHQ 6LPXODWLRQHQ GXUFKJHIKUW EHL
GHQHQVLFKGLH4XHUVFKQLWWVPLQGHUXQJlKQOLFKZLHEHLYROOYHUVFKORVVHQHQ6HLOHQ
Ϯϰ͘ϳϬϬ
Ϯϱ͘ϬϬϬ
Ϯϱ͘ϯϬϬ
Ϯϱ͘ϲϬϬ
Ϯϱ͘ϵϬϬ
Ϯϲ͘ϮϬϬ
Ϯϲ͘ϱϬϬ
Ϭ ϮϬ͘ϬϬϬ ϰϬ͘ϬϬϬ ϲϬ͘ϬϬϬ
<ƌ
ĂĨ
ƚ΀
E
΁
Ğŝƚ΀Ɛ΁
ƌĂŚƚϭ ƌĂŚƚϮ ƌĂŚƚϯ ƌĂŚƚϰ ƌĂŚƚϱ ƌĂŚƚϲ
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.DSLWHO1XPHULVFKH8QWHUVXFKXQJHQ

QXUDXIHLQHU7HLOOlQJHGHV6SDQQJOLHGHVDXVZLUNW'LHVNDQQ]%EHLPLW0|UWHO
YHUSUHVVWHQ6SDQQJOLHGHUQGHU)DOOVHLQ

$EE hEHUEDXTXHUVFKQLWWIUHLQH5LFKWXQJVIDKUEDKQ>@
3UR 6WHJVHLWH ZXUGHQ MH  H[WHUQH 6SDQQJOLHGHU j  /LW]HQ  'UlKWH
$S PPð PLW HLQHP 6SDQQVWDKO 6W XQG HLQHU 6SDQQNUDIW YRQ
N1SUR6SDQQJOLHGHLQJHOHJW)UGHQhEHUEDXZXUGHHLQ%HWRQGHU.ODVVH
&YHUZHQGHW,P)(3URJUDPPZXUGHGHUhEHUEDXPLWWHOV6WDEHOHPHQWHQ
PRGHOOLHUWZHOFKHQGHU4XHUVFKQLWWDXV$EELOGXQJKLQWHUOHJWLVW'LHVHVYHU
HLQIDFKWH0RGHOOZLUGDOV DXVUHLFKHQGDQJHVHKHQXPKLHUPLWGHQ(LQIOXVVYRQ
4XHUVFKQLWWVPLQGHUXQJHQ ]X XQWHUVXFKHQ )U GLH 6FKlGLJXQJVV]HQDULHQZXUGH
QHEHQGHP(LJHQJHZLFKWGLH%HODVWXQJQDFK(XURFRGH/DVWPRGHOO>@DXI
GHQ7UlJHUDQJHVHW]WZREHLGLH(LQ]HOODVWHQLQ)HOGPLWWHZLUNHQ
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([WHUQYRUJHVSDQQWH%UFNH


$EE 62)L67L.0RGHOOGHUPODQJHQ(LQIHOGEUFNH
'LH6SDQQNUDIWZLUGDOV9RUYHUIRUPXQJGHUHLQ]HOQHQ6HLOHOHPHQWHGHILQLHUW'LH
6XPPHGHU'HKQXQJHQGHUHLQ]HOQHQ6HLOHOHPHQWHHUJLEWGLH*HVDPWGHKQXQJGHV
6SDQQJOLHGVIUGLHIHVWJHOHJWH6SDQQNUDIW'LHVHV9RUJHKHQZXUGH±LP*HJHQ
VDW] ]XUGLUHNWHQ(LQJDEHHLQHU6SDQQNUDIW ±JHZlKOW GDGLH VLPXOLHUWHQ4XHU
VFKQLWWVPLQGHUXQJHQLQ5HDOLWlWPHLVWHUVWHLQLJH=HLWQDFKGHP9RUVSDQQHQDXI
WUHWHQ XQG KLHU (LJHQJHZLFKW XQG 9HUNHKUVODVWHQ EHUHLWV ZLUNHQ (LQH DQGHUH
0|JOLFKNHLWLVWHV]XHUVWGLH(LQZLUNXQJHQDXV(LJHQJHZLFKWXQG9HUNHKUVODVWHQ
]X EHUHFKQHQ XQG GDQDFK DP YHUIRUPWHQ 6\VWHP GLH4XHUVFKQLWWVPLQGHUXQJHQ
DXIEULQJHQXQGHLQHHUQHXWH%HUHFKQXQJGXUFK]XIKUHQ%HLGH9RUJHKHQVZHLVHQ
IKUHQ ]X GHPVHOEHQ (UJHEQLV ZREHL %HUHFKQXQJHQ PLW GHU HUVWHQ 9DULDQWH
VFKQHOOHU]X(UJHEQLVVHQIKUHQ'LH6SDQQJOLHGHUZXUGHQDOV6HLOHGHILQLHUWZR
EHLIUGLH%HUHFKQXQJHLQHQLFKWOLQHDUH%HUHFKQXQJQDFK7KHRULHGULWWHU2UGQXQJ
JHZlKOWZXUGH
 1HW]NRQYHUJHQ]VWXGLH
=XU)HVWOHJXQJGHUEHQ|WLJWHQ$Q]DKO(OHPHQWHEHUGLH7UlJHUOlQJHZXUGHHLQH
.RQYHUJHQ]VWXGLH GXUFKJHIKUW$OV5HIHUHQ]ZHUW GLHQW GLH YHUWLNDOH9HUVFKLH
EXQJ LQ)HOGPLWWH VRZLHGLH.UDIW LQGHQH[WHUQHQ6SDQQJOLHGHUQ(LQZLUNHQGH
/DVWHQVLQGQHEHQGHP(LJHQJHZLFKWGDV/DVWPRGHOO(VZXUGHQ%HUHFKQXQJHQ
PLWXQWHUVFKLHGOLFKHU(OHPHQWDQ]DKOGXUFKJHIKUWZREHLLPPHUHLQHJHUDGH$Q
]DKO(OHPHQWHYHUZHQGHWZXUGHVRGDVVLQ)HOGPLWWHLPPHUHLQ.QRWHQ]ZLVFKHQ
]ZHL(OHPHQWHQOLHJW'LH(UJHEQLVVHLQ$EELOGXQJOLQNV]HLJHQGDVVGLH
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.DSLWHO1XPHULVFKH8QWHUVXFKXQJHQ

8QWHUVFKLHGHEHUHLWVEHLZHQLJHQ(OHPHQWHQVHKUJHULQJVLQG$XVGLHVHP*UXQG
ZXUGHQ]HKQ(OHPHQWHEHUGLH/lQJHGHVhEHUEDXVDQJHVHW]W
$XFKEHLGHQH[WHUQHQ6SDQQJOLHGHUQ LVW]XHUNHQQHQGDVVEHUHLWVPLWZHQLJHQ
(OHPHQWHQ EHU GLH 6SDQQJOLHGOlQJH HLQ DXVUHLFKHQG JHQDXHV (UJHEQLV HU]LHOW
ZLUG$EELOGXQJUHFKWV
'LH .UDIW LQ GHQ 6SDQQJOLHGHUQ ZHLFKW XP NQDSS  YRQ GHU DXIJHEUDFKWHQ
6SDQQNUDIWDEZREHLGLH.UDIWLQGHQXQWHUHQEHLGHQ6SDQQJOLHGHUQHWZDVQLHGUL
JHU LVW DOV LQGHQEHLGHQREHUHQ6SDQQJOLHGHUQ'LHV OLHJW DQGHU H[]HQWULVFKHQ
/DJHGHU6SDQQJOLHGHUXQGGHUGDUDXVUHVXOWLHUHQGHQ%LHJHEHDQVSUXFKXQJIUGHQ
7UlJHU
 
$EE .RQYHUJHQ]VWXGLH9HUWLNDOH9HUVFKLHEXQJGHVhEHUEDXVLQ)HOGPLWWHOLQNV6SDQQ
NUDIWLQGHQH[WHUQHQ6SDQQJOLHGHUUHFKWV
 )UHTXHQ]lQGHUXQJLQIROJH4XHUVFKQLWWVPLQGHUXQJHQ
 *HEURFKHQH'UlKWHVSDQQXQJVIUHLHDXI6SDQQJOLHGOlQJH
:LHLQ>@ZHUGHQGLH4XHUVFKQLWWVPLQGHUXQJHQLP6SDQQJOLHGXQWHQUHFKWV85
VLPXOLHUWXQGGHUHQ(LQIOXVVDXIGLH.UlIWHXQG(LJHQIUHTXHQ]HQGHUYLHUH[WHUQHQ
6SDQQJOLHGHUXQWHUVXFKW'LH4XHUVFKQLWWVPLQGHUXQJHQZHUGHQVRGXUFKJHIKUW
GDVVGLHDXVJHIDOOHQHQ'UlKWHEHULKUHJHVDPWH/lQJHVSDQQXQJVIUHLVLQG'XUFK
GLH JU|HUH([]HQWUL]LWlW GHU EHLGHQ XQWHUHQ 6SDQQJOLHGHU HUJHEHQ VLFK LQIROJH
4XHUVFKQLWWVPLQGHUXQJHQGLHJU|HUHQ$XVZLUNXQJHQDXIGDV%DXZHUN%HLVWHL
JHQGHU4XHUVFKQLWWVPLQGHUXQJ QLPPW GLH6SDQQNUDIW ELV ]XP.RPSOHWWDXVIDOOV
Ϭ͕ϵϭϵϰϬ
Ϭ͕ϵϭϵϰϮ
Ϭ͕ϵϭϵϰϰ
Ϭ͕ϵϭϵϰϲ
Ϭ͕ϵϭϵϰϴ
Ϭ͕ϵϭϵϱϬ
Ϭ͕ϵϭϵϱϮ
Ϭ ϭϬϬ ϮϬϬ ϯϬϬ ϰϬϬ ϱϬϬ
sĞ
ƌƐ
ĐŚ
ŝĞ
ďƵ
ŶŐ
΀ŵ
ŵ
΁
ŶǌĂŚůůĞŵĞŶƚĞ
ϰ͘Ϯϯϭ͕Ϯϲϳϱ
ϰ͘Ϯϯϭ͕ϮϲϴϬ
ϰ͘Ϯϯϭ͕Ϯϲϴϱ
ϰ͘Ϯϯϭ͕ϮϲϵϬ
ϰ͘Ϯϯϭ͕Ϯϲϵϱ
ϰ͘Ϯϯϭ͕ϮϳϬϬ
ϰ͘Ϯϯϭ͕ϮϳϬϱ
ϰ͘Ϯϯϭ͕ϮϳϭϬ
ϰ͘Ϯϯϭ͕Ϯϳϭϱ
Ϭ ϭϬϬ ϮϬϬ ϯϬϬ ϰϬϬ ϱϬϬ
<ƌ
ĂĨ
ƚ΀
ŬE
΁
ŶǌĂŚůůĞŵĞŶƚĞ
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([WHUQYRUJHVSDQQWH%UFNH

GHV6SDQQJOLHGVQDKH]XOLQHDUDE$EELOGXQJ'XUFKGLH4XHUVFKQLWWVPLQ
GHUXQJHQ XQG GHQ GDUDXV UHVXOWLHUHQGHQ.UDIWXPODJHUXQJHQ NRPPW HV ]XU =X
QDKPHGHU6SDQQNUlIWHLQGHQXQEHVFKlGLJWHQ6SDQQJOLHGHUQ$EELOGXQJ
'LH=XQDKPHGHU6SDQQNUDIW LPGLUHNWGDQHEHQ OLHJHQGHQ6SDQQJOLHG LVWHWZDV
JU|HUDOVEHLGHQ6SDQQJOLHGHUQDXIGHUDQGHUHQ6WHJVHLWHOLHJWDOOHUGLQJVQRFK
XQWHU
 
$EE 6SDQQNUDIWLPEHVFKlGLJWHQ6SDQQJOLHGOLQNV'LIIHUHQ]]XOLQHDUHP9HUODXI
UHFKWV
 
$EE 6SDQQNUDIWLQGHQXQEHVFKlGLJWHQ6SDQQJOLHGHUQOLQNV.UDIW]XQDKPHLQGHQXQEH
VFKlGLJWHQ6SDQQJOLHGHUQUHFKWV
'LH6SDQQNUDIW GHV JHVFKlGLJWHQ6SDQQJOLHGVZLUG QXU ]X HLQHPJHULQJHQ7HLO
GXUFKGLHDQGHUHQ6SDQQJOLHGHUDXIJHQRPPHQ'XUFKGLHQLHGULJHUH6SDQQNUDIW
NRPPWHV]X.UDIWXPODJHUXQJHQXQG9HUIRUPXQJHQLP%DXZHUN'LHVLVWLQ$E
ELOGXQJDQHLQHP.QRWHQGDUJHVWHOOW+LHUHUNHQQWPDQGHQhEHUJDQJYRQ
GUXFN ]X ]XJEHODVWHWHP %HWRQ LQIROJH GHU 4XHUVFKQLWWVPLQGHUXQJ GHV 6SDQQ
JOLHGV'LH9HUVFKLHEXQJGHV.QRWHQVQLPPWLQ4XHUULFKWXQJXQGLQVEHVRQGHUHLQ
Ϭ
ϭ͘ϬϬϬ
Ϯ͘ϬϬϬ
ϯ͘ϬϬϬ
ϰ͘ϬϬϬ
ϱ͘ϬϬϬ
ϲ͘ϬϬϬ
Ϭ Ϯϭ ϰϮ ϲϯ ϴϰ ϭϬϱ ϭϮϲ ϭϰϳ ϭϲϴ ϭϴϵ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀Ŭ
E
΁
ŶǌĂŚůǀĞƌƐĂŐƚĞƌƌćŚƚĞŝŵ^ƉĂŶŶŐůŝĞĚƵŶƚĞŶƌĞĐŚƚƐ
^ƉĂŶŶŐůŝĞĚƵŶƚĞŶƌĞĐŚƚƐ
Ϭ
ϭ
Ϯ
ϯ
ϰ
ϱ
ϲ
ϳ
ϴ
ϵ
Ϭ Ϯϭ ϰϮ ϲϯ ϴϰ ϭϬϱ ϭϮϲ ϭϰϳ ϭϲϴ ϭϴϵ<
ƌĂ
Ĩƚ
Ěŝ
ĨĨĞ
ƌŶ
Ğǌ
ǌǁ
ŝƐ
ĐŚ
ĞŶ
ůŝ
ŶĞ
Ăƌ
Ğŵ

ƵŶ
Ě
ƚĂ
ƚƐ
ćĐ
Śů
ŝĐ
ŚĞ
ŵ
s
Ğƌ
ůĂ
ƵĨ
΀Ŭ
E
΁
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^ƉĂŶŶŐůŝĞĚƵŶƚĞŶƌĞĐŚƚƐ
ϱ͘ϭϴϬ
ϱ͘ϭϴϱ
ϱ͘ϭϵϬ
ϱ͘ϭϵϱ
ϱ͘ϮϬϬ
ϱ͘ϮϬϱ
ϱ͘ϮϭϬ
ϱ͘Ϯϭϱ
Ϭ Ϯϭ ϰϮ ϲϯ ϴϰ ϭϬϱ ϭϮϲ ϭϰϳ ϭϲϴ ϭϴϵ
^Ɖ
ĂŶ
ŶŬ
ƌĂ
Ĩƚ
΀Ŭ
E
΁
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^ƉĂŶŶŐůŝĞĚŽďĞŶůŝŶŬƐ ^ƉĂŶŶŐůŝĞĚŽďĞŶƌĞĐŚƚƐ
^ƉĂŶŶŐůŝĞĚƵŶƚĞŶůŝŶŬƐ
Ϭ
Ϭ͕ϭ
Ϭ͕Ϯ
Ϭ͕ϯ
Ϭ͕ϰ
Ϭ͕ϱ
Ϭ͕ϲ
Ϭ Ϯϭ ϰϮ ϲϯ ϴϰ ϭϬϱ ϭϮϲ ϭϰϳ ϭϲϴ ϭϴϵ
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^ƉĂŶŶŐůŝĞĚŽďĞŶƌĞĐŚƚƐ ^ƉĂŶŶŐůŝĞĚŽďĞŶůŝŶŬƐ
^ƉĂŶŶŐůŝĞĚƵŶƚĞŶůŝŶŬƐ
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.DSLWHO1XPHULVFKH8QWHUVXFKXQJHQ

YHUWLNDOHU5LFKWXQJ]XZlKUHQGVLHLQ/lQJVULFKWXQJ]XUFNJHKW'LHOLHJWDQGHU
JU|HUZHUGHQGHQ'XUFKELHJXQJXQGDQGHUKRUL]RQWDOHQ.UPPXQJDXIJUXQGGHU
XQV\PPHWULVFKHQ9RUVSDQQXQJGXUFKGLH4XHUVFKQLWWVPLQGHUXQJ
 
$EE 1RUPDOVSDQQXQJLP%HWRQLQ)HOGPLWWHDPhEHUJDQJ%RGHQSODWWH±6WHJEHUHLFK
OLQNV9HUVFKLHEXQJHQGHV.QRWHQVLQ)HOGPLWWHUHFKWV
 
$EE (LJHQIUHTXHQ]HQLPEHVFKlGLJWHQ6SDQQJOLHGOLQNVXQGLQGHQXQEHVFKlGLJWHQ
6SDQQJOLHGHUQUHFKWV
0LW.HQQWQLVGHUMHZHLOLJHQ6SDQQNUDIWXQGDXFKIUHLHQ/lQJHGHU6SDQQJOLHGHU
VRZLHGHUHQ0DVVHLQ+|KHYRQNJPOlVVWVLFKPLW*OHLFKXQJGLHMH
ZHLOLJH (LJHQIUHTXHQ] EHUHFKQHQ $QDORJ ]XU 6SDQQNUDIW QLPPW GLH (LJHQIUH
TXHQ]LPEHVFKlGLJWHQ6SDQQJOLHGDEZlKUHQGVLHLQGHQXQEHVFKlGLJWHQ6SDQQ
JOLHGHUQ OHLFKW ]XQLPPW $EELOGXQJ  'LH $EQDKPH LP EHVFKlGLJWHQ
6SDQQJOLHGLVW]X%HJLQQQDKH]XOLQHDUZREHLGLH)UHTXHQ]MHJHEURFKHQHU/LW]H
XPHWZDP+]DEQLPPWZDVNQDSSHQWVSULFKW%HLHLQHU)UHTXHQ]DXIO|VXQJ
YRQ ELV ]X P+] 7DEHOOH  VLQG VRPLW DXFK HLQ]HOQH 'UDKWEUFKH
ǻI|P+]PLWWHOV)UHTXHQ]DQDO\VHGHWHNWLHUEDU
ͲϬ͕ϰ
Ϭ͕Ϭ
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ϭ͕Ϯ
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>ćŶŐƐǀĞƌƐĐŚŝĞďƵŶŐ YƵĞƌǀĞƌƐĐŚŝĞďƵŶŐ
sĞƌƚŝŬĂůǀĞƌƐĐŚŝĞďƵŶŐ
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ϱ͕ϮϮϴ
ϱ͕ϮϯϮ
ϱ͕Ϯϯϲ
ϱ͕ϮϰϬ
ϱ͕Ϯϰϰ
Ϭ Ϯϭ ϰϮ ϲϯ ϴϰ ϭϬϱ ϭϮϲ ϭϰϳ ϭϲϴ ϭϴϵ
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ŶǌĂŚůǀĞƌƐĂŐƚĞƌƌćŚƚĞŝŵ^ƉĂŶŶŐůŝĞĚƵŶƚĞŶƌĞĐŚƚƐ
^ƉĂŶŶŐůŝĞĚŽďĞŶůŝŶŬƐ ^ƉĂŶŶŐůŝĞĚŽďĞŶƌĞĐŚƚƐ
^ƉĂŶŶŐůŝĞĚƵŶƚĞŶůŝŶŬƐ
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([WHUQYRUJHVSDQQWH%UFNH

7DE (LJHQIUHTXHQ]LPEHVFKlGLJWHQ6SDQQJOLHG
$Q]DKOJHEURFKHQHU'UlKWH  
(LJHQIUHTXHQ]>+]@  
'LIIHUHQ]>+]@ 

 *HEURFKHQH'UlKWHVSDQQXQJVIUHLDXI7HLOOlQJH
'LHGXUFKJHIKUWHQ9HUVXFKH $EVFKQLWW  XQG)(%HUHFKQXQJHQ $EVFKQLWW
PLW0RQROLW]HQKDEHQJH]HLJWGDVVHLQH9HUDQNHUXQJJHEURFKHQHU'UlKWHLQ
GHUIUHLHQ/lQJHQLFKWVWDWWILQGHW'LHJLOWMHGRFKQXUIUGLHKLHUXQWHUVXFKWHQLP
)HWWOLHJHQGHQ/LW]HQ%HLP6SDQQYHUIDKUHQ'\ZLGDJ7\S0&$EVFKQLWW
LVWGDV+OOURKUPLW0|UWHOYHUSUHVVWVRGDVVHVKLHU]XHLQHU9HUDQNHUXQJJHEUR
FKHQHU'UlKWHQDFKHLQHUJHZLVVHQ/lQJHNRPPHQNDQQ,QVEHVRQGHUHLQGHQ86$
ZXUGHQHLQLJH%UFNHQPLWH[WHUQHQ6SDQQJOLHGHUQYRUJHVSDQQWEHLGHQHQHVYHU
PHKUW ]X 'UDKWEUFKHQ JHNRPPHQ LVW $EVFKQLWW  %HL HLQLJHQ %UFNHQ
EHVWHKW ]XGHP GHU 9HUGDFKW GDVV DXIJUXQG YRQ &KORULGHQ LP0|UWHO PLWWOHU
ZHLOH'UlKWHJHEURFKHQVLQGDOOHUGLQJVJLEWHVKLHU]XQRFKNHLQHZHLWHUHQ8QWHU
VXFKXQJHQ
)UGLH%HUHFKQXQJHQZLUGYHUHLQIDFKWDQJHQRPPHQGDVVVLFKHLQLQ)HOGPLWWH
HLQWUHWHQGHU'UDKWEUXFKDXIEHLGHQ6HLWHQQDFKHWZDFPZLHGHUYHUDQNHUW'DV
(UJHEQLVLVWLQ$EELOGXQJ7HLOOlQJHGDUJHVWHOOW'LH6SDQQNUDIWQLPPW]X
QlKVWQXUZHQLJDEQlKHUWVLFKGDQQDEHUGHUPD[LPDODXIQHKPEDUHQ%UXFKNUDIW
'LH %UXFKNUDIW GHV 6SDQQJOLHGV PLW  /LW]HQ OLHJW EHL N1 N1 SUR
/LW]H,Q$EELOGXQJOLQNVLVW]XVlW]OLFK]XP9HUVDJHQDXI7HLOOlQJHDXFK
GLH.XUYHDXV$EELOGXQJIUGHQ$XVIDOOJHEURFKHQHU'UlKWHDXIGLHJHVDPWH
6SDQQJOLHGOlQJHGDUJHVWHOOW-HPHKU'UlKWHEUHFKHQGHVWR OlQJHUZLUGGHU%H
UHLFKLQGHPGLHJHEURFKHQHQ'UlKWHVSDQQXQJVIUHLVLQG:LHODQJGLHVHU%HUHLFK
LVWKlQJW]XPHLQHQGDYRQDERE]XHUVWGLH'UlKWHHLQHU/LW]HXQGGDQQGHUQlFKV
WHQ/LW]HEUHFKHQRGHUREHV]X%HJLQQEHUHLWV]X'UDKWEUFKHQDQYHUVFKLHGHQHQ
/LW]HQ NRPPW %HL OHW]WHUHP )DOOZUGH VLFK GHU9HUODXI QlKHU DQ GHU JUQHQ
.XUYHHLQVWHOOHQEHLHUVWHUHP)DOOQlKHUWVLFKGHU9HUODXIGHUJUDXHQ.XUYHIU
GHQ$XVIDOODXI*HVDPWOlQJH'LH/lQJHDEGHUHLQ'UDKWZLHGHUPLWWUlJWKlQJW
QDWUOLFK DXFK YRP9HUEXQG ]ZLVFKHQ 6SDQQVWDKO XQG0|UWHO DE *HEURFKHQH
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.DSLWHO1XPHULVFKH8QWHUVXFKXQJHQ

'UlKWHN|QQHQDXFKEHUFPRGHUPHKUVSDQQXQJVIUHLVHLQ,Q$EKlQJLJNHLW
GHU VSDQQXQJVIUHLHQ/lQJHGHUJHEURFKHQHQ'UlKWH VWHOOW VLFK HLQ9HUODXI ]ZL
VFKHQGHQEHLGHQ.XUYHQJUQH)OlFKHLQ$EELOGXQJOLQNVHLQ'LH=X
QDKPHGHU6SDQQNUlIWHLQGHQXQEHVFKlGLJWHQ6SDQQJOLHGHUQLVW$EELOGXQJ
UHFKWVGDUJHVWHOOW
 
$EE 6SDQQNUDIWLPEHVFKlGLJWHQ6SDQQJOLHGEHL9HUVDJHQDXI7HLOXQG*HVDPWOlQJH
OLQNVXQGLQGHQXQEHVFKlGLJWHQ6SDQQJOLHGHUQUHFKWVEHL9HUVDJHQDXI7HLOOlQJH
 
$EE (LJHQIUHTXHQ]HQLPEHVFKlGLJWHQ6SDQQJOLHGEHL9HUVDJHQDXI7HLOXQG*HVDPW
OlQJHOLQNVXQGLQGHQXQEHVFKlGLJWHQ6SDQQJOLHGHUQUHFKWV
%HLGHQ(LJHQIUHTXHQ]HQLPEHVFKlGLJWHQ6SDQQJOLHGYHUKlOWHVVLFKlKQOLFKZLH
EHL$XVIDOOGHU'UlKWHDXIGLHJHVDPWH'UDKWOlQJHDOOHUGLQJVVLQGGLH(LJHQIUH
TXHQ]HQGXUFKJHKHQGK|KHU'LHVOLHJWDQGHUNU]HUHQ/lQJHGHV6SDQQJOLHGVXQG
GHUJU|HUHQ6SDQQNUDIW,Q$EKlQJLJNHLWGHUZLUNOLFKYRUOLHJHQGHQVSDQQXQJV
IUHLHQ/lQJHGHUJHEURFKHQHQ'UlKWHVWHOOWVLFKHLQ9HUODXI]ZLVFKHQGHQEHLGHQ
.XUYHQJUQH)OlFKHLQ$EELOGXQJOLQNVHLQ
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dĞŝůůćŶŐĞ 'ĞƐĂŵƚůćŶŐĞ ƌƵĐŚŬƌĂĨƚ
ϱ͘ϭϴϬ
ϱ͘ϭϴϱ
ϱ͘ϭϵϬ
ϱ͘ϭϵϱ
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^ƉĂŶŶŐůŝĞĚŽďĞŶůŝŶŬƐ ^ƉĂŶŶŐůŝĞĚŽďĞŶƌĞĐŚƚƐ
^ƉĂŶŶŐůŝĞĚƵŶƚĞŶůŝŶŬƐ
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ϱ͕ϮϮϴ
ϱ͕ϮϯϬ
ϱ͕ϮϯϮ
ϱ͕Ϯϯϰ
ϱ͕Ϯϯϲ
ϱ͕Ϯϯϴ
ϱ͕ϮϰϬ
ϱ͕ϮϰϮ
ϱ͕Ϯϰϰ
ϱ͕Ϯϰϲ
Ϭ Ϯϭ ϰϮ ϲϯ ϴϰ ϭϬϱ ϭϮϲ ϭϰϳ ϭϲϴ ϭϴϵ
ŝ
ŐĞ
ŶĨ
ƌĞ
ƋƵ
ĞŶ
ǌ΀
,ǌ
΁
ŶǌĂŚůǀĞƌƐĂŐƚĞƌƌćŚƚĞŝŵ^ƉĂŶŶŐůŝĞĚƵŶƚĞŶƌĞĐŚƚƐ
^ƉĂŶŶŐůŝĞĚŽďĞŶůŝŶŬƐ ^ƉĂŶŶŐůŝĞĚŽďĞŶƌĞĐŚƚƐ
^ƉĂŶŶŐůŝĞĚƵŶƚĞŶůŝŶŬƐ
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5KHLQ(QHUJLH6WDGLRQ.|OQ

 )UHTXHQ]lQGHUXQJLQIROJH:LQGXQG7HPSHUDWXU
,Q>@ZXUGHDQHLQHPlKQOLFKHQ0RGHOOGHU(LQIOXVVDXV:LQGXQG7HPSHUDWXU
DXIGLH6SDQQNUDIWXQWHUVXFKW'LH(UJHEQLVVH]HLJHQGDVVGLH.UDIWlQGHUXQJLQ
GHQ6SDQQJOLHGHUQLP3URPLOOHEHUHLFKOLHJWXQGVRPLWNHLQHQPHVVEDUHQ(LQIOXVV
DXIGLH(LJHQIUHTXHQ]HQGHU6SDQQJOLHGHUKDW
'XUFKJHIKUWH 0HVVXQJHQ DQ H[WHUQHQ 6SDQQJOLHGHUQ XQWHU XQWHUVFKLHGOLFKHQ
7HPSHUDWXUEHGLQJXQJHQKDEHQJH]HLJWGDVVGLHbQGHUXQJHQGHU(LJHQIUHTXHQ]HQ
LQIROJH$XVGHKQXQJE]Z9HUNU]HQGHVhEHUEDXV±XQGGHU6SDQQJOLHGHU±IU
DOOH6SDQQJOLHGHULQHLQHP4XHUVFKQLWWQDKH]XLGHQWLVFKVLQG$EVFKQLWW'LH
ZXUGHGXUFK%HUHFKQXQJHQLQ>@EHVWlWLJWEHLGHQHQGLHbQGHUXQJHQGHU(LJHQ
IUHTXHQ]LQIROJHHLQHV7HPSHUDWXUDQVWLHJVYRQ&EHLFDODJHQ
 6FKOXVVIROJHUXQJDXVGHQQXPHULVFKHQ$QDO\VHQ
'LHGXUFKJHIKUWHQ%HUHFKQXQJHQ]HLJHQGDVVGHU(LQIOXVVYRQ'UDKWEUFKHQDXI
GLH(LJHQIUHTXHQ]DQUHDOHQ%DXZHUNHQJHULQJHULVWDOVDQEHLGHQGXUFKJHIKUWHQ
9HUVXFKHQPLW0RQR/LW]HQ$EVFKQLWW(VNRQQWHJH]HLJWZHUGHQGDVVHV
QHEHQGHU$EQDKPHGHU6SDQQNUDIWXQG(LJHQIUHTXHQ] LPEHVFKlGLJWHQ6SDQQ
JOLHG]XHLQHU=XQDKPHLQGHQEULJHQ6SDQQJOLHGHUQNRPPW'XUFKHLQHDXVUHL
FKHQGIHLQH$XIO|VXQJGHU(LJHQIUHTXHQ]NDQQLP5DKPHQYRQVLFKZLHGHUKROHQ
GHQ0HVVXQJHQ±DXFKEHLXQWHUVFKLHGOLFKHQ7HPSHUDWXUHQ±EHUHLWVHLQHJHULQJH
$Q]DKODQ'UDKWEUFKHQIHVWJHVWHOOWZHUGHQ
 5KHLQ(QHUJLH6WDGLRQ.|OQ
$QGHQ6HLOHQGHV5KHLQ(QHUJLH6WDGLRQV.|OQZXUGHQQHEHQ0HVVXQJHQDQGHQ
6HLOHQDXFK)($QDO\VHQ]XP(LQIOXVVYRQ:LQG7HPSHUDWXUXQG'UDKWEU
FKHQ DXI GLH (LJHQIUHTXHQ]HQ GHU 6HLOH GXUFKJHIKUW $XVIKUOLFKH (UJHEQLVVH
N|QQHQ>@HQWQRPPHQZHUGHQ%HLGLHVHP6WDGLRQKDQGHOWHVVLFKXPHLQH+lQ
JHNRQVWUXNWLRQZLHVLHDXVGHP%UFNHQEDXEHNDQQWLVW$EELOGXQJ
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

$EE 5KHLQ(QHUJLH6WDGLRQ.|OQ
%HLGHU'DFKNRQVWUXNWLRQZXUGHGDV3ULQ]LSGHUVHOEVWYHUDQNHUWHQ+lQJHEUFNH
DQJHZHQGHW-HGHVGHUYLHU(LQ]HOGlFKHULVWHQWODQJVHLQHU/lQJVDFKVHGXUFK]ZHL
7UDJVHLOSDDUHXQGGHQGDUDQDQJHVFKORVVHQHQYHUWLNDOHQ+lQJHUQDXIJHKlQJW'HU
$EVWDQGGHU+lQJHUEHOlXIWVLFKHQWODQJGHU/lQJVDFKVHDXIPXQGHQWODQJGHU
4XHUDFKVHDXIP(VKDQGHOWVLFKKLHUEHLXPHLQHVFKZLPPHQGH/DJHUXQJGHU
'DFKVFKHLEHQ'XUFKGLDJRQDOYHUODXIHQGH9HUElQGHDQGHU'DFKXQWHUVHLWHXQG
VFKODQNH+RKOSURILO3HQGHOVWW]HQDQGHQ7ULEQHQUlQGHUQZLUGGDV'DFKVRZRKO
IUKRUL]RQWDOH:LQGODVWHQVRZLHDV\PPHWULVFKH/DVWHQJHKDOWHQ
'LHSDUDOOHOYHUODXIHQGHQ7UDJVHLOSDDUHVLQGPLWWHOV*DEHOVHLOKOVHQDQGLHYLHU
3\ORQH IRUPVFKOVVLJ DQJHVFKORVVHQ'LH6HLONUDIWZLUGGXUFK$EVSDQQVHLOH LP
%DXJUXQG YHUDQNHUW )U GLH +lQJHU XQG 7UDJVHLOH ZXUGHQ YROOYHUVFKORVVHQH
6HLOHPLWHLQHU*HVDPWOlQJHYRQPYHUZHQGHW>@
'LHSDUDOOHOYHUODXIHQGHQ7UDJVHLOSDDUHPLWHLQHP'XUFKPHVVHUYRQPPDXI
GHU$XHQVHLWHXQGPPDXIGHU,QQHQVHLWHVLQGPLWWHOV*DEHOVHLOKOVHQJHOHQ
NLJDQGLH3\ORQHDQJHVFKORVVHQ'LHYHUWLNDOHQ+lQJHUVLQGEHU*DEHOVHLOKOVHQ
JHOHQNLJ PLWWHOV %RO]HQYHUELQGXQJ EHU HLQH GRSSHOVFKDOLJH 6HLONOHPPH DXV
KRFKIHVWHP6WDKOJXVVPLW GHQ LP$EVWDQGYRQP YHUODXIHQGHQ7UDJVHLOHQ
YHUEXQGHQ$EELOGXQJ
,P 5DKPHQ HLQHU QXPHULVFKHQ 6HQVLWLYLWlWVDQDO\VH GHU 'DFKNRQVWUXNWLRQ GHV
5KHLQ(QHUJLH6WDGLRQV .|OQ ZXUGHQ GLH /DVWXPODJHUXQJVYRUJlQJH XQG GLH
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5KHLQ(QHUJLH6WDGLRQ.|OQ

GDGXUFKUHVXOWLHUHQGHQ)UHTXHQ]lQGHUXQJHQLQGHQ6HLOHQDXIJUXQGYRQ6HLODXV
IlOOHQVRZLHlXHUHQ(LQZLUNXQJHQLQIROJH:LQGXQG7HPSHUDWXUXQWHUVXFKW'LH
'DFKNRQVWUXNWLRQGHV5KHLQ(QHUJLH6WDGLRQVNDQQIUGLHQXPHULVFKHQ$QDO\VHQ
DXIJUXQGLKUHVVWDWLVFKHQ$XIEDXVDOVHLJHQVWlQGLJHV7UDJZHUNDQJHVHKHQZHUGHQ
)UGDVQXPHULVFKH0RGHOOGHV6WDGLRQV$EELOGXQJREHQZXUGHQGLHSDUDO
OHOYHUODXIHQGHQ7UDJVHLOSDDUHMHZHLOV]XHLQHP7UDJVHLO]XVDPPHQJHIDVVW'XUFK
$QSDVVXQJGHU4XHUVFKQLWWVIOlFKHKDWGLHVH9HUHLQIDFKXQJNHLQHQ(LQIOXVVDXIGDV
7UDJRGHU8PODJHUXQJVYHUKDOWHQGHU6HLOUDIWNRPSRQHQWHQ$XHUGHPHUIROJWH±
]XUEHVVHUHQhEHUVLFKWOLFKNHLW±HLQH$XIWHLOXQJGHV'DFKHVLQ4XDGUDQWHQZR
EHL]%4XDGUDQW,LP6GRVWEHUHLFKGHV'DFKVOLHJW
 
$EE 5KHLQ(QHUJLH6WDGLRQ.|OQ9HUODXIGHU7UDJVHLOHXQG+lQJHUOLQNV6HLONOHPPH
UHFKWV
'LH'DFKVFKHLEHXQWHUOLHJWDXIJUXQGLKUHUILOLJUDQHQXQGOHLFKWHQ%DXZHLVHHLQHU
KRKHQ$QIlOOLJNHLWJHJHQEHUlXHUHQ(LQZLUNXQJHQ'HULQQHUH5DQGHUIlKUWXQ
WHUGHU%HPHVVXQJVE|HQZLQGJHVFKZLQGLJNHLWYRQPVHLQHPD[LPDOH9HUWL
NDOYHUVFKLHEXQJYRQPEHL6GZLQGXQGPEHL:HVWZLQG'XUFKGLHJUR
HQ9HUIRUPXQJHQGHU'DFKKDXWUHVXOWLHUHQ/DVWXPODJHUXQJHQXQGIROJOLFKDXFK
)UHTXHQ]lQGHUXQJHQLQGHQ6HLOHQXQG+lQJHUQ'HVKDOEZXUGH]XQlFKVWGLH6HQ
VLWLYLWlWGHV'DFKHVLQIROJHGHUlXHUHQ(LQZLUNXQJHQ7HPSHUDWXUXQG:LQGXQ
WHUVXFKW$EVFKOLHHQGZXUGHQ4XHUVFKQLWWVPLQGHUXQJHQLQGHQ6HLOHQXQGGHUHQ
$XVZLUNXQJHQDXIDQGHUH6HLOHDQDO\VLHUW'LHVVROOQHEHQGHP(LQIOXVVYRQ:LQG
XQG7HPSHUDWXUDXIGLH(LJHQIUHTXHQ]GHU6HLOHGDUOHJHQLQZLHZHLWlKQOLFKH8P
JHEXQJVEHGLQJXQJHQIU0HVVXQJHQDQGHQ6HLOHQHUIRUGHUOLFKVLQGXP'UDKW
EUFKHGHWHNWLHUHQ]XN|QQHQ'XUFK$XVQXW]XQJGHU6\PPHWULHEHGLQJXQJHQLVW
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
HVIUGLHVH±ZLHDXFKIUGLHPHLVWHQDQGHUHQ6WDGLHQ±DXVUHLFKHQGGUHL:LQG
ULFKWXQJHQ]XXQWHUVXFKHQ LQGLHVHP)DOO6G6G:HVWXQG:HVWZLQG$OV
5HIHUHQ]ZHUWZXUGHQHLQH7HPSHUDWXUYRQ&XQG:LQGVWLOOHPVDQJHVHW]W
(VZXUGHQGLHbQGHUXQJHQGHU(LJHQIUHTXHQ]HQIU7HPSHUDWXUHQYRQ&ELV
&LQ,QWHUYDOOHQYRQ&VRZLH:LQGJHVFKZLQGLJNHLWHQYRQPVELVPV
LQ,QWHUYDOOHQYRQPVDQDO\VLHUW




$EE 1XPHULVFKHV0RGHOOGHV5KHLQ(QHUJLH6WDGLRQV.|OQREHQ>@$QVLFKW:HVWLQ
QHUH6HLOHXQWHQ
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5KHLQ(QHUJLH6WDGLRQ.|OQ


$EE 5KHLQ(QHUJLH6WDGLRQV.|OQ'UDXIVLFKW
7DE 4XHUVFKQLWWVZHUWHDXV62)L67L.]XU(UPLWWOXQJGHU(LJHQIUHTXHQ]HQ
4XHUVFKQLWW
6HLOGXUFK
PHVVHU
>PP@
4XHUVFKQLWWV
IOlFKH
>FPð@
)OlFKHQWUlJ
KHLWVPRPHQW
>FP@
(ODVWL]LWlWV
PRGXO
>1PPð@
:LFKWH
>N1Pñ@
   
    
   

=XVlW]OLFKZXUGHQ)UHTXHQ]lQGHUXQJHQLQGHQ6HLOHQLQIROJH/DVWXPODJHUXQJHQ
GXUFK4XHUVFKQLWWPLQGHUXQJHQ LQGHQ6HLOHQEHLP5HIHUHQ]ZHUW YRQ&XQG
:LQGVWLOOHXQWHUVXFKWXPGDUDXVVFKOLHHQ]XN|QQHQRE0HVVXQJHQLQVLWXDQ
GHQ6HLOHQHYWOQXUEHLEHVWLPPWHQ8PJHEXQJVEHGLQJXQJHQGXUFKJHIKUWZHUGHQ
N|QQHQ XP DXVVDJHNUlIWLJH (UJHEQLVVH ]X HUKDOWHQ 4XHUVFKQLWWVPLQGHUXQJHQ
ZXUGHQYRQELV]XP.RPSOHWWDXVIDOOGHVMHZHLOLJHQ6HLOVXQWHUVXFKW
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
=XU(UPLWWOXQJGHU(LJHQIUHTXHQ]QDFK*OHLFKXQJGHVMHZHLOLJHQ6HLOVZXU
GHQGLH3DUDPHWHUDXV7DEHOOHYHUZHQGHW'HU'XUFKPHVVHUVWHOOWKLHUGHQ
PHWDOOLVFKHQ'XUFKPHVVHUGHU6HLOHGDU6RPLWNDQQDXIGLH%HUFNVLFKWLJXQJGHV
)OOIDNWRUVGHUYROOYHUVFKORVVHQHQ6HLOHYHU]LFKWHWZHUGHQ
 )UHTXHQ]lQGHUXQJHQLQIROJH7HPSHUDWXU
,QIROJH7HPSHUDWXUDQVWLHJVHQNWVLFKGLH LQQHUH'DFKKDXW]XP6SLHOIHOGLQQHUHQ
DE'LHVIKUWGD]XGDVVGLHLQQHUH6HLOHEHQHQDFKXQWHQJH]RJHQZLUGXQGVLFK
GLH.UDIWGDULQHUK|KWZlKUHQGGLHlXHUH6HLOODJHGXUFK$QKHEHQHQWODVWHWZLUG
'LHVLVWYRP3\ORQDXVJHVHKHQMHZHLOVDQGHQHUVWHQ+lQJHUQEHVRQGHUVDXVJH
SUlJW
'LHbQGHUXQJHQ GHU 6HLONUDIW GHU 7UDJVHLODEVFKQLWWH VRZLH GHU+lQJHU LQIROJH
7HPSHUDWXU VRZLH GHUHQ (LJHQIUHTXHQ] VLQG IU GLH 7UDJVHLOH XQG +lQJHU LP
4XDGUDQW,9IUGHQ5HIHUHQ]ZHUWYRQ&LQ$EELOGXQJGDUJHVWHOOW(VLVW
]XHUNHQQHQGDVVGLH6HLONUDIWlQGHUXQJHQUHODWLYJHULQJVLQGXQGGLHVHVLFKDQQl
KHUQGOLQHDUYHUKDOWHQ:lKUHQGGLH.UlIWH±XQGVRPLWDXFKGLH(LJHQIUHTXHQ]HQ
±LQGHQlXHUHQ6HLOHQDEQHKPHQNRPPWHV]XP$QVWLHJLQGHQLQQHUHQ6HLOHQ
%HLGHQ+lQJHUQLVWGHU$EIDOOE]ZGHU$QVWLHJGHU6HLONUDIW±XQGVRPLWDXFKGHU
(LJHQIUHTXHQ] ± EHLP MHZHLOV lXHUVWHQ+lQJHU QHEHQ GHP3\ORQ DPJU|WHQ
'LHVOLHJWDQGHUK|KHUHQ6WHLILJNHLWGHVDQJHVFKORVVHQHQ7UDJVHLOV
 
$EE :HVW4XDGUDQW,9$XV7HPSHUDWXUHLQZLUNXQJUHVXOWLHUHQGHbQGHUXQJGHU(LJHQIUH
TXHQ]GHU7UDJVHLOHOLQNV>@VRZLHGHU+lQJHUUHFKWV>@

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
'LHGXUFKVFKQLWWOLFKHQ)UHTXHQ]lQGHUXQJHQMH&VLQGIUGLH7UDJVHLOHXQG+l
QJHUVLQGLQGHQ7DEHOOHQXQGGDUJHVWHOOW'LHHLQ]HOQHQ:HUWHIUGLH
7UDJVHLOHN|QQHQGHQ7DEHOOHQ$ELV$LP$QKDQJHQWQRPPHQZHUGHQ
'LHGXUFKJHIKUWHQ7HPSHUDWXUXQWHUVXFKXQJHQODVVHQ]XGHP(UJHEQLVVFKOLHHQ
GDVV0HVVXQJHQ DQ GHQ 6HLOHQ EHL EHOLHELJHU 7HPSHUDWXU GXUFKJHIKUWZHUGHQ
N|QQHQGLHVDOOHUGLQJVEHLGHUJHPHVVHQHQ(LJHQIUHTXHQ]]XEHUFNVLFKWLJHQLVW
:LHGLHVHUIROJHQNDQQZLUGLQ$EVFKQLWWHUOlXWHUW
7DE 'XUFKVFKQLWWOLFKH)UHTXHQ]lQGHUXQJGHU7UDJVHLOH:HVW4XDGUDQW,9MH&7HPSH
UDWXUlQGHUXQJ>@
7UDJVHLO
DXHQ
D D D D D D D D D
>@         
7UDJVHLO
LQQHQ
L L L L L L L L L
>@         
7DE 'XUFKVFKQLWWOLFKH)UHTXHQ]lQGHUXQJGHU+lQJHU:HVW4XDGUDQW,9MH&7HPSHUD
WXUlQGHUXQJ>@
+lQJHU
DXHQ
D D D D D D
>@      
+lQJHU
LQQHQ
L L L L L L
>@      

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 )UHTXHQ]lQGHUXQJHQLQIROJH:LQG
'LH DQ]XVHW]HQGH %HPHVVXQJVE|HQZLQGJHVFKZLQGLJNHLW OLHJW EHLP 5KHLQ(QHU
JLH6WDGLRQ.|OQEHLPV'D)UHTXHQ]PHVVXQJHQEHLVRVWDUNHP:LQGQLFKW
GXUFKJHIKUWZHUGHQZLUGKLHUGHU(LQIOXVVGHU:LQGHLQZLUNXQJLQ6FKULWWHQYRQ
PVELVPD[LPDOPVXQWHUVXFKW,P)ROJHQGHQZHUGHQGLH)UHTXHQ]lQGH
UXQJHQLQIROJH:HVWZLQGDXIJH]HLJW(LQZLUNXQJHQDXVDQGHUHQ:LQGULFKWXQJHQ
KDEHQHLQHQlKQOLFKHQ(LQIOXVVXQGVLQGLQ>@DXVIKUOLFKEHVFKULHEHQ
 
$EE :HVW4XDGUDQW,9$XV:HVWZLQGUHVXOWLHUHQGHbQGHUXQJGHU(LJHQIUHTXHQ]GHU
7UDJVHLOHOLQNV>@VRZLHGHU+lQJHUUHFKWV>@
'XUFKGHQ:HVWZLQGHQWVWHKWHLQH6RJZLUNXQJDXIGLH'DFKIOlFKHQZHOFKHGHP
.RQVWUXNWLRQVHLJHQJHZLFKW HQWJHJHQZLUNW %HL HLQHU:LQGJHVFKZLQGLJNHLW YRQ
PVYHUIRUPWVLFKGLHLQQHUH'DFKKDXWXPHWZDFPQDFKREHQ'DGXUFKUH
GX]LHUHQVLFKGLH6HLONUlIWHLQGHQ+lQJHUQVRZLHLQGHQ7UDJVHLOHQ)UGHQ/DVW
IDOO:HVWZLQGZHUGHQKLHUGLH)UHTXHQ]lQGHUXQJHQGHU7UDJVHLOHXQG+lQJHULP
4XDGUDQW,9HUOlXWHUW
$XV$EELOGXQJZLUGHUVLFKWOLFKGDVVHVDXFKEHL:LQGEHODVWXQJHLQHQQD
KH]XOLQHDUHQ=XVDPPHQKDQJ]ZLVFKHQ:LQGJHVFKZLQGLJNHLWXQG)UHTXHQ]lQGH
UXQJJLEW'LHLQQHUHQ7UDJVHLOHXQG+lQJHUZHUGHQVWlUNHUHQWODVWHWXQGIROJOLFK
UHVXOWLHUWGDUDXVHLQJU|HUHU)UHTXHQ]DEIDOOLP9HUJOHLFK]XGHQlXHUHQ6HLOHQ
%HLGHQ+lQJHUQHUIlKUW±ZLHEHUHLWVEHL7HPSHUDWXUEHODVWXQJ±GHU+lQJHUQDKH
GHV3\ORQVMHZHLOVHLQHHWZDVJU|HUH)UHTXHQ]lQGHUXQJ
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
:LHEHUHLWVGLH$QDO\VHQE]JOGHU)UHTXHQ]lQGHUXQJLQIROJH7HPSHUDWXUHLQZLU
NXQJODVVHQDXFKGLH:LQGHLQZLUNXQJHQ]XGHP(UJHEQLVNRPPHQGDVV0HVVXQ
JHQ DQ GHQ 6HLOHQ EHL XQWHUVFKLHGOLFKHQ :LQGJHVFKZLQGLJNHLWHQ GXUFKJHIKUW
ZHUGHQN|QQHQ'LHPLWWOHUH:LQGJHVFKZLQGLJNHLWZlKUHQGGHUMHZHLOLJHQ0HV
VXQJLVWIHVW]XVWHOOHQXQGPXVVGDQQEHLGHUJHPHVVHQHQ(LJHQIUHTXHQ]EHUFN
VLFKWLJWZHUGHQ $EVFKQLWW  LQVEHVRQGHUH GD GLHbQGHUXQJ GHU (LJHQIUH
TXHQ]GXUFK:LQGEHODVWXQJXPHLQ9LHOIDFKHVK|KHULVWDOVLQIROJH7HPSHUDWXU
 )UHTXHQ]lQGHUXQJHQLQIROJH6HLODXVIDOO
9HUVFKLHGHQH)DNWRUHQN|QQHQ]XP$XVIDOOYRQ'UlKWHQHLQHVYROOYHUVFKORVVHQHQ
6HLOVIKUHQ,QGHQPHLVWHQ)lOOHQUHVXOWLHUHQ4XHUVFKQLWWVPLQGHUXQJHQDXV.RU
URVLRQ 6DXHUVWRIINRUURVLRQ :DVVHUVWRIINRUURVLRQ :DVVHUVWRIIYHUVSU|GXQJ
6SDQQXQJVULVVNRUURVLRQ VLHKH$EVFKQLWW  ZHOFKH DQ GHQ IUHL EHZLWWHUWHQ
6HLOHQ]X'UDKWEUFKHQIKUHQNDQQ'LHLQ>@GXUFKJHIKUWHQ6LPXODWLRQHQYRQ
4XHUVFKQLWWVPLQGHUXQJHQ EHL+lQJHUQ XQG7UDJVHLOHQ VROO$XIVFKOXVV EHU GLH
bQGHUXQJHQLP7UDJZHUNOLHIHUQLQVEHVRQGHUH]XGHQ6HLONUDIWlQGHUXQJHQLQEH
QDFKEDUWHQ6HLOHQ'LH6LPXODWLRQHQZXUGHQEHLP5HIHUHQ]ZHUW YRQ&XQG
:LQGVWLOOHDQGUHL+lQJHUQVRZLHDQHLQHP7UDJVHLOLP4XDGUDQW,9GXUFKJHIKUW
7DE )UHTXHQ]lQGHUXQJLQIROJH4XHUVFKQLWWVPLQGHUXQJLP+lQJHU>@
4XHUVFKQLWWVIOlFKH     
)DOO,±
NHLQ$EZLFNHOQGHU'UlKWH
    
)DOO,,±
$EZLFNHOQGHU'UlKWH
    

%HL'UDKWEUFKHQDQYROOYHUVFKORVVHQHQ6HLOHQZHUGHQJHEURFKHQH'UlKWHHQWZH
GHUGXUFKGLHJHJHQVHLWLJH)L[LHUXQJGHU='UlKWHLQLKUHU/DJHJHKDOWHQRGHUVLH
ZLFNHOQVLFKHQWODQJGHV6HLOHVDEVLHKHDXFK$EVFKQLWW ,P*HJHQVDW]]X
HUVWHP)DOOUHGX]LHUWVLFKEHLP$EZLFNHOQGHU'UlKWHGLH6WHLILJNHLWGHV6HLOVEHU
GLH/lQJHGHV$EZLFNHOQV'LH)UHTXHQ]lQGHUXQJHQVLQGIUEHLGH)lOOHQDKH]X
LGHQWLVFK7DEHOOH'LH.UDIWLP+lQJHU±XQGGDPLWDXFKGLH)UHTXHQ]±
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QLPPW DXIJUXQG GHU 7UDJZHUNVYHUIRUPXQJ LQIROJH 4XHUVFKQLWWVPLQGHUXQJ ELV
]XP9HUVDJHQ GDV 6HLOV H[SRQHQWLHOO ]X %HL HLQHU4XHUVFKQLWWVPLQGHUXQJ YRQ
HWZDNRPPWHV]XP$XVIDOOGHV6HLOVLQIROJHhEHUVFKUHLWXQJGHU=XJIHVWLJ
NHLWGHV6SDQQVWDKOV$EELOGXQJOLQNV
'LH)UHTXHQ]lQGHUXQJLQGHQEHQDFKEDUWHQ+lQJHUQLVWVHKUJHULQJZDVGHXWOLFK
]HLJWGDVVLPPHUDQDOOHQ+lQJHUQGLH)UHTXHQ]HQHUPLWWHOWZHUGHQPVVHQ$XFK
N|QQHQ LQGHQ7UDJVHLOHQNHLQHVLJQLILNDQWHQbQGHUXQJHQGHU)UHTXHQ] LQIROJH
4XHUVFKQLWWVPLQGHUXQJHQLP+lQJHUIHVWJHVWHOOWZHUGHQ$EELOGXQJUHFKWV
%HLHLQHU0HVVDXIO|VXQJYRQ]%P+]LVWEHLGLHVHP+lQJHUVRPLWHLQH)UH
TXHQ]lQGHUXQJLP+lQJHUYRQEHUHLWVPHVVXQGGHWHNWLHUEDU'LHVHQW
VSULFKWLQHWZD4XHUVFKQLWWVPLQGHUXQJ
 
$EE 6G4XDGUDQW,9)UHTXHQ]lQGHUXQJEHL6FKlGLJXQJLQ+lQJHULQGHQ
+lQJHUQOLQNV>@)UHTXHQ]lQGHUXQJLQGHQ7UDJVHLOHQUHFKWV>@
%HL4XHUVFKQLWWVPLQGHUXQJHQLQHLQHP$EVFKQLWWGHVLQQHUHQ7UDJVHLOV±XQWHUGHU
$QQDKPHGDVVVLFKGLHVHQXUDXIGDV6HLOLP$EVFKQLWW]ZLVFKHQGHQ6HLONOHPPHQ
GHU+lQJHUDXVZLUNHQ±ZHUGHQDQGHQDQGHUHQ7UDJVHLODEVFKQLWWHQXQG+lQJHUQ
HEHQIDOOVQXUPLQLPDOH)UHTXHQ]lQGHUXQJHQIHVWJHVWHOOW$EELOGXQJ
%HLGHQELVKHULJHQ8QWHUVXFKXQJHQZXUGHGDYRQDXVJHJDQJHQGDVVVLFKGLH4XHU
VFKQLWWVPLQGHUXQJ HQWODQJ GHV JHVDPWHQ 6HLODEVFKQLWWV EHPHUNEDU PDFKW 'D
VLFKMHGRFK±ZLHDXFKGLH9HUVXFKHDQYROOYHUVFKORVVHQHQ6HLOHQJH]HLJWKDEHQ
$EVFKQLWW±GLHlXHUHQ='UlKWHQXUEHUHLQHQEHVWLPPWHQ%HUHLFKYRP
5HVWGHV6HLOVDEZLFNHOQZLUGQXQDP%HLVSLHOGHV+lQJHUVYRP%HJLQQGLHVHV
$EVFKQLWWV GLH bQGHUXQJ GHU (LJHQIUHTXHQ] XQWHUVXFKW ZHQQ VLFK GLH 4XHU
VFKQLWWVPLQGHUXQJQXUEHUGLHXQGIDFKH6FKODJOlQJHHQWODQJGHV
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
6HLOVDXVZLUNW'LH6FKODJOlQJHEHLHLQHP'XUFKPHVVHUGHV+lQJHUVYRQPP
OLHJWEHLPP
 
$EE :HVW4XDGUDQW,9)UHTXHQ]lQGHUXQJLQGHQ+lQJHUQEHL6FKlGLJXQJLQ7UDJVHLODE
VFKQLWWOLQNV>@)UHTXHQ]lQGHUXQJLQGHQ7UDJVHLOHQUHFKWV>@
=XQlFKVWZXUGHXQWHUVXFKWREGHU2UWGHU4XHUVFKQLWWVPLQGHUXQJHLQHQ(LQIOXVV
DXIGLH(LJHQIUHTXHQ]GHV+lQJHUVKDW+LHUIUZXUGHIUGHQHUVWHQ)DOO(LQIOXVV
EHUIDFKH6FKODJOlQJHGLH4XHUVFKQLWWVPLQGHUXQJREHQLQGHU0LWWHXQGXQWHQ
DP+lQJHUXQWHUVXFKWPLWGHP(UJHEQLVGDVVVLFKGLH(LJHQIUHTXHQ]HQLQJOHL
FKHP0DHPLWJU|HUZHUGHQGHU4XHUVFKQLWWVPLQGHUXQJlQGHUQ
,Q$EELOGXQJVLQGGLH)UHTXHQ]lQGHUXQJHQGHU+lQJHUIUGLHXQWHUVFKLHGOL
FKHQ6FKODJOlQJHQGDUJHVWHOOW(ULVW]XHUNHQQHQGDVVPLWJHULQJHP(LQIOXVVGHU
6FKODJOlQJHGLHbQGHUXQJHQLQGHQ(LJHQIUHTXHQ]HQJHULQJHUVLQGDOVEHLJU|H
UHP(LQIOXVV%HLP(LQIOXVVEHUGLHJHVDPWH6HLOOlQJHHUKlOWPDQGHQEHUHLWVEH
VFKULHEHQHQ9HUODXILQ$EELOGXQJOLQNV
 
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$EE :HVW4XDGUDQW,9)UHTXHQ]lQGHUXQJLQGHQ+lQJHUQEHL6FKlGLJXQJLQ+lQJHU
EHL$XVZLUNXQJGHU4XHUVFKQLWWVPLQGHUXQJDXIIDFKHREHQOLQNVIDFKHREHQ
UHFKWV IDFKH XQWHQ OLQNV XQGIDFKH XQWHQ UHFKWV6FKODJOlQJH HQWODQJGHV
+lQJHUV>@
 6FKOXVVIROJHUXQJDXVGHQQXPHULVFKHQ$QDO\VHQ
'LHGXUFKJHIKUWHQ0HVVXQJHQDQGHQ6HLOHQGHV5KHLQ(QHUJLH6WDGLRQVXQGDXFK
LQVEHVRQGHUHGLH)($QDO\VHQ]HLJHQHLQHJU|HUHbQGHUXQJGHU(LJHQIUHTXHQ]HQ
GHU7UDJVHLOHXQG+lQJHULQIROJH:LQGHLQZLUNXQJDOVEHL7HPSHUDWXU'DEHLGH
(LQZLUNXQJHQ]XHLQHPQDKH]XOLQHDUHQ$QVWLHJE]Z$EIDOOGHU(LJHQIUHTXHQ]HQ
IKUHQNDQQGLHVEHL0HVVXQJHQDQGHQ6HLOHQEHUFNVLFKWLJWZHUGHQ+LHUIULVW
GLHJHPHVVHQH(LJHQIUHTXHQ]XQWHU%HUFNVLFKWLJXQJGHUYRUKDQGHQHQ7HPSHUD
WXUXQGPLWWOHUHQ:LQGJHVFKZLQGLJNHLWDXIGHQ5HIHUHQ]ZHUWYRQ&XQG:LQG
VWLOOH]XNRUULJLHUHQ'DPLWN|QQHQ0HVVXQJHQEHLXQWHUVFKLHGOLFKHQ8PJHEXQJV
EHGLQJXQJHQPLWHLQDQGHU YHUJOLFKHQZHUGHQ XPGDUDXV5FNVFKOVVH DXI HYWO
YRUKDQGHQH4XHUVFKQLWWVPLQGHUXQJHQ LQIROJHYRQ'UDKWEUFKHQ]LHKHQ]XN|Q
QHQ'LHKLHUIUHUIRUGHUOLFKHQ3DUDPHWHUVLQGLQ>@DXVIKUOLFKGDUJHVWHOOW
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
8QWHU%HUFNVLFKWLJXQJGHUJHPHVVHQHQ(LJHQIUHTXHQ] I7:GHU7HPSHUDWXU[7
>LQ&@GHUPLWWOHUHQ:LQGJHVFKZLQGLJNHLW[:>LQPV@VRZLHGHUGLPHQVLRQVORVHQ
)DNWRUHQ Į7 XQG Į: EHUHFKQHW VLFK GLH DXI GHQ 5HIHUHQ]ZHUW XPJHUHFKQHWH
)UHTXHQ]]X

 
7:
7 :
:7
7 :
I
I
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6RPLWN|QQHQ0HVVXQJHQDQGHQ6HLOHQLQVLWXEHLEHOLHELJHQ7HPSHUDWXUHQXQG
:LQGJHVFKZLQGLJNHLWHQGXUFKJHIKUWXQGGLH(LJHQIUHTXHQ]HQIUGLHMHZHLOLJHQ
6HLOHPLWGHQ LQ >@HUPLWWHOWHQ)DNWRUHQDXIGHQYHUJOHLFKEDUHQ5HIHUHQ]ZHUW
DQJHSDVVWZHUGHQ+LHULVW]XEHDFKWHQGDVVGHU$QVDW]JHPl*OHLFKXQJ
IUHLQHNRQVWDQWH:LQGEHODVWXQJDXIGLHMHZHLOLJH)OlFKHEDVLHUW(LQIOVVHDXV
HLQ]HOQHQ%|HQE]Z:LQGEHODVWXQJDXI7HLOEHUHLFKHPVVHQVHSDUDWXQWHUVXFKW
ZHUGHQ
 6WDGWKDIHQEUFNH6DVVQLW]
'LHPLW6HLOHQKHUJHVWHOOWH)XJlQJHUEUFNHLQ6DVVQLW]LVWLQ$EVFKQLWWEH
VFKULHEHQ+LHUZXUGH±ZLHEHLP5KHLQ(QHUJLH6WDGLRQLQ.|OQ±GHU(LQIOXVVYRQ
:LQG7HPSHUDWXUXQG'UDKWEUFKHQDXIGLH(LJHQIUHTXHQ]HQGHUHLQ]HOQHQ6HLOH
XQWHUVXFKW$XVIKUOLFKH%HUHFKQXQJHQ]XGHQXQWHUVFKLHGOLFKHQ6HLOHQ VLQG LQ
>@DXVJHIKUW,P5DKPHQGHU6HQVLWLYLWlWVDQDO\VHGHU6HLOHGHU6WDGWKDIHQEU
FNH6DVVQLW]ZXUGH±ZLHEHLP5KHLQ(QHUJLH6WDGLRQ.|OQ$EVFKQLWW±GLH
)UHTXHQ]lQGHUXQJHQGHUHLQ]HOQHQ6HLOHXQG+lQJHU LQIROJH7HPSHUDWXU:LQG
XQG4XHUVFKQLWWVPLQGHUXQJHQXQWHUVXFKW$OV5HIHUHQ]ZHUWZXUGHKLHUHLQH7HP
SHUDWXUYRQ&XQG:LQGVWLOOHDQJHVHW]W
 )UHTXHQ]lQGHUXQJHQLQIROJH7HPSHUDWXU
'LHbQGHUXQJHQGHU6HLONUlIWH ±XQG DXFKGHU(LJHQIUHTXHQ]HQ± VLQG IU GHQ
%HUHLFKYRQ&ELV&EHLGHQ$EVSDQQVHLOHQGHQ7UDJVHLODEVFKQLWWHQXQG
GHQ+lQJHUQUHODWLYJHULQJXQGOLHJWEHLXQWHUEHLHLQHU7HPSHUDWXUGLIIHUHQ]
YRQ&/HGLJOLFKEHLGHQPLWWOHUHQEHLGHQ+lQJHUQJLEWHVHLQHHWZDVJU|HUH
211
.DSLWHO1XPHULVFKH8QWHUVXFKXQJHQ
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)UHTXHQ]lQGHUXQJLQIROJH7HPSHUDWXUZHOFKHVLFKMHGRFKDXFKEHLHWZDPD
[LPDOEHZHJW=XHUNHQQHQLVWGDVVGLHOHLFKWHQ=XE]Z$EQDKPHQLQGHU)UH
TXHQ]QDKH]XOLQHDUYHUODXIHQlKQOLFKZLHEHLGHQ6HLOHQGHV5KHLQ(QHUJLH6WDGL
RQV$EVFKQLWW
 
$EE )UHTXHQ]lQGHUXQJLQIROJH7HPSHUDWXULQGHQ+lQJHUQOLQNVLQGHQ7UDJVHLODE
VFKQLWWHQUHFKWV>@

$EE )UHTXHQ]lQGHUXQJLQIROJH7HPSHUDWXULQGHQ$EVSDQQVHLOHQ>@
 )UHTXHQ]lQGHUXQJHQLQIROJH:LQG
'LHDQ]XVHW]HQGH%HPHVVXQJVE|HQZLQGJHVFKZLQGLJNHLW OLHJWEHLGLHVHU%UFNH
EHLPV'HU(LQIOXVVGHU:LQGHLQZLUNXQJZLUG LQ6FKULWWHQYRQPVELV
PD[LPDO PV XQWHUVXFKW ,P)ROJHQGHQZHUGHQ GLH )UHTXHQ]lQGHUXQJHQ LQ
IROJH1RUGRVWZLQGDXIJH]HLJWGDKLHUGXUFKGLHJU|WHQbQGHUXQJHQGHU(LJHQIUH
TXHQ]HQHQWVWHKHQ(LQZLUNXQJHQDXVDQGHUHQ:LQGULFKWXQJHQVLQGLQ>@DXV
IKUOLFKEHVFKULHEHQ
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6WDGWKDIHQEUFNH6DVVQLW]

 
$EE )UHTXHQ]lQGHUXQJLQIROJH1RUGRVWZLQGLQGHQ+lQJHUQOLQNVLQGHQ7UDJVHLODE
VFKQLWWHQUHFKWV>@

$EE )UHTXHQ]lQGHUXQJLQIROJH1RUGRVWZLQGLQGHQ$EVSDQQVHLOHQ>@
%HL1RUGRVWZLQGYHUVFKLHEWVLFKGHUhEHUEDXLQ5LFKWXQJ6GZHVWHQ'LHEHLGHQ
$EVSDQQVHLOH$XQG$ZHUGHQKLHUEHLHWZDVHQWODVWHWZlKUHQGGLH6HLONUDIW
LQGHQ$EVSDQQVHLOHQ$XQG$OHLFKW]XQLPPW'DGDV7UDJVHLOXQGGLH+lQ
JHUHLQHlKQOLFKH9HUVFKLHEXQJZLHGHUhEHUEDXPDFKHQNRPPWHVQXU]XJHULQ
JHQ.UDIWXPODJHUXQJHQXQGVRPLWDXFKQXU]XJHULQJHQ)UHTXHQ]lQGHUXQJHQ$E
ELOGXQJXQG$EELOGXQJ(VLVWDXFKKLHU]XHUNHQQHQGDVVHVQDKH]X
OLQHDUHbQGHUXQJHQGHU(LJHQIUHTXHQ]HQEHLVWHLJHQGHU:LQGEHODVWXQJJLEW'LHV
JLOWIUDOOH:LQGULFKWXQJHQ
 )UHTXHQ]lQGHUXQJHQLQIROJH6HLODXVIDOO
'LH6LPXODWLRQHQ]XGHQbQGHUXQJHQGHU(LJHQIUHTXHQ]HQLQIROJH4XHUVFKQLWWV
PLQGHUXQJZXUGHQEHLP5HIHUHQ]ZHUWYRQ&XQG:LQGVWLOOHDQGUHL+lQJHUQ
VRZLHDQHLQHP7UDJVHLODEVFKQLWWXQGHLQHP$EVSDQQVHLOGXUFKJHIKUW'LHLQ>@
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GXUFKJHIKUWHQ 6LPXODWLRQHQ YRQ 4XHUVFKQLWWVPLQGHUXQJHQ EHL +lQJHUQ XQG
7UDJVHLOHQVROO$XIVFKOXVVEHUGLHbQGHUXQJHQLP7UDJZHUNOLHIHUQ LQVEHVRQ
GHUH]XGHQ6HLONUDIWlQGHUXQJHQLQEHQDFKEDUWHQ6HLOHQ
'DIUGLH+lQJHURIIHQH6SLUDOVHLOHYHUZHQGHWZXUGHQEHLGHQHQVLFKLP)DOOH
HLQHV'UDKWEUXFKVGLHlXHUHQ'UlKWHZLHEHLHLQHU/LW]HYHUKDOWHQXQGVLFKQLFKW
JHJHQVHLWLJIL[LHUHQN|QQHQZLHEHLYROOYHUVFKORVVHQHQ6HLOHQZHUGHQIUGLH6L
PXODWLRQHQ EHL GHQ+lQJHUQ GLH MHZHLOV JHEURFKHQHQ'UlKWH DOV VSDQQXQJVIUHL
EHUGLHJHVDPWH/lQJHDQJHVHW]W%HL4XHUVFKQLWWVPLQGHUXQJHQLQHLQHPNU]H
UHQ+lQJHU NRPPW HV DXIJUXQG GHV JURHQ'XUFKKDQJV GHVhEHUEDXV ]X HLQHU
6HLOYHUOlQJHUXQJYHUEXQGHQPLWHLQHU.UDIWDEQDKPHLP6HLO%HL6FKlGLJXQJHL
QHV OlQJHUHQ+lQJHUV NRPPW HV ]X HLQHU 6HLOYHUNU]XQJ XQG IROJOLFK ]X HLQHU
.UDIW]XQDKPHLP6HLO'LHVOLHJWDPJHULQJHUHQ'XUFKKDQJGHVhEHUEDXVLQGHU
0LWWHGHU%UFNH
$P%HLVSLHOGHV+lQJHUV+$EELOGXQJOLQNVZLUGHUVLFKWOLFKGDVVHLQH
4XHUVFKQLWWVPLQGHUXQJLP+lQJHUHLQHQ(LQIOXVVDXIGLH(LJHQIUHTXHQ]HQGHV+l
QJHUVVHOEVWXQG±ZHQQDXFKQXUJHULQJ±DXIGLHGHU]ZHLQlFKVWJHOHJHQHQ+l
QJHUKDW'LHbQGHUXQJGHU(LJHQIUHTXHQ]HQGHUEULJHQ+lQJHULVWPHVVWHFKQLVFK
QDKH]XQLFKWIHVWVWHOOEDU4XHUVFKQLWWVPLQGHUXQJHQLQGHQ+lQJHUQHUJHEHQHLQH
bQGHUXQJLQGHQ7UDJVHLODEVFKQLWWHQYRQPD[LPDOVRGDVVUHLQH0HVVXQJHQ
DP7UDJVHLONHLQH$XVVDJHEHUbQGHUXQJHQGHU6HLONUDIWLQGHQ+lQJHUQOLHIHUQ
$EELOGXQJUHFKWV
%HL4XHUVFKQLWWVPLQGHUXQJHQLQGHQ$EVSDQQVHLOHQXQGDXFKLP7UDJVHLOVLQGGLH
bQGHUXQJHQGHU(LJHQIUHTXHQ]HQYRQDXIJUXQGGHU/DVWXPODJHUXQJHQLQ
IROJHGHVJHOHQNLJJHODJHUWHQ3\ORQV]XP7HLOHUVWEHL4XHUVFKQLWWVPLQGHUXQJHQ
YRQELV]XLP6HLOVHOEVWIHVWVWHOOEDU7DEHOOH:HQQGHUMHZHLOLJH6FKD
GHQGD]XIKUWGDVVGLHJHEURFKHQHQ'UlKWHEHUGLHJHVDPWH/lQJHVSDQQXQJV
IUHLVLQGGDQQLVWGLHbQGHUXQJLQGHU(LJHQIUHTXHQ]EHUHLWVDEHLQHP$XVIDOOYRQ
QXUZHQLJHQ'UlKWHQ HUNHQQEDU:HQQPDQ MHGRFK EHL GHQ YROOYHUVFKORVVHQHQ
6HLOHQ$EVSDQQVHLOHXQG7UDJVHLOEHUFNVLFKWLJWGDVVGLHlXHUHQ='UlKWHQDFK
HLQHUJHZLVVHQ/lQJHQLFKWPHKU VSDQQXQJVIUHL VLQG VLQG)UHTXHQ]lQGHUXQJHQ
HUVWDEHLQHPZHVHQWOLFKK|KHUHQ$XVIDOOJUDGHUNHQQEDU
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 
$EE )UHTXHQ]lQGHUXQJHQLQGHQ+lQJHUQOLQNVXQGGHQ7UDJVHLOHQUHFKWVLQIROJH
4XHUVFKQLWWVPLQGHUXQJLQ+lQJHU+>@
7DE *HEURFKHQH'UlKWHEHLHLQHU)UHTXHQ]lQGHUXQJLQ+|KHYRQEHL$XVIDOOGHV
'UDKWHVEHUJHVDPWH/lQJH
6HLO
4XHUVFKQLWWV
PLQGHUXQJ
'UDKWEUFKH  6HLO
4XHUVFKQLWWV
PLQGHUXQJ
'UDKWEUFKH
+    +  
+    +  
+    +  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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     

 *HEURFKHQH'UlKWHEHUJHVDPWH/lQJHVSDQQXQJVIUHL
 *HEURFKHQH'UlKWHLPPLWWOHUHQ6HLODEVFKQLWWEHUIDFKH6FKODJOlQJHVSDQQXQJVIUHL
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 6FKOXVVIROJHUXQJDXVGHQQXPHULVFKHQ$QDO\VHQ
'LH)UHTXHQ]lQGHUXQJHQLQIROJH7HPSHUDWXUXQG:LQGVLQGUHODWLYJHULQJN|QQHQ
MHGRFKDXIGHQ5HIHUHQ]ZHUWYRQ&XQG:LQGVWLOOHUFNJHUHFKQHWZHUGHQ8Q
WHU%HUFNVLFKWLJXQJGHUJHPHVVHQHQ(LJHQIUHTXHQ]I7:GHU7HPSHUDWXU[7>LQ
&@GHUPLWWOHUHQ:LQGJHVFKZLQGLJNHLW[:>LQPV@VRZLHGHUGLPHQVLRQVORVHQ
)DNWRUHQĮ7XQGĮ:EHUHFKQHWVLFKGLHDXIGHQ5HIHUHQ]ZHUWXPJHUHFKQHWH)UH
TXHQ]±LQ$QOHKQXQJDQ*OHLFKXQJ±]X>@

 
7:
7 :
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
)UHTXHQ]lQGHUXQJHQLQGHQ+lQJHUQXQG6HLOHQVLQGWHLOZHLVHHUVWPHVVEDUZHQQ
±MHQDFK+lQJHUE]Z6HLO±EHUHLWVHLQJURHU$QWHLO'UlKWHJHEURFKHQLVW'HV
KDOELVWHVZLFKWLJGDVVGLH(LQIOVVHDXV7HPSHUDWXUXQG:LQGJHPl*OHLFKXQJ
EHUFNVLFKWLJWZHUGHQ:LHEHLP5KHLQ(QHUJLH6WDGLRQLVWDXFKKLHU]XEH
DFKWHQGDVVGHU$QVDW]JHPl*OHLFKXQJIUHLQHNRQVWDQWH:LQGEHODVWXQJ
DXIGLHMHZHLOLJH)OlFKHEDVLHUW(LQIOVVHDXVHLQ]HOQHQ%|HQE]Z:LQGEHODVWXQJ
DXI7HLOEHUHLFKHPVVHQVHSDUDWXQWHUVXFKWZHUGHQ

 
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.DSLWHO 
=XVDPPHQIDVVXQJXQG$XVEOLFN
1HEHQ6FKUlJVHLOHQNRPPHQLP%UFNHQEDXLPPHUKlXILJHUH[WHUQH6SDQQJOLH
GHU]XP(LQVDW]VRZRKOEHL1HXEDXWHQDOVDXFK]XU9HUVWlUNXQJEHVWHKHQGHU%U
FNHQ$XFKGLHVH%DXWHLOHPVVHQLP5DKPHQGHU%DXZHUNVSUIXQJHQKLQVLFKW
OLFK %HVFKlGLJXQJHQ XQWHUVXFKW ZHUGHQ $XIJHWUHWHQH 6FKlGHQ UHLFKHQ YRQ
4XHUVFKQLWWVPLQGHUXQJHQHLQ]HOQHU'UlKWHELVKLQ]XP.RPSOHWWDXVIDOOHLQ]HOQHU
6SDQQJOLHGHUVRZLH6HLOH
,P5DKPHQGLHVHU$UEHLWZXUGHQPHKUHUHYHUIJEDUH9HUIDKUHQXQWHUVXFKWPLW
GHQHQ6FKlGHQDQGHQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQGHWHNWLHUWZHUGHQN|Q
QHQ1HEHQ9HUIDKUHQ ]XU(UPLWWOXQJGHU YRUKDQGHQHQ6SDQQNUDIW NDPHQ DXFK
0HVVJHUlWH]XP(LQVDW]PLWGHQHQGLH*U|HVRZLHGHU2UWHLQ]HOQHU6FKlGHQ
IHVWJHVWHOOW ZHUGHQ N|QQHQ 'LH XQWHUVFKLHGOLFKHQ 9HUIDKUHQ ZXUGHQ DQ HLQHP
7HVWVSDQQJOLHGLQGHU9HUVXFKVKDOOHVRZLHDQ]ZHLH[WHUQHQ6SDQQJOLHGHUQ]ZHLHU
%UFNHQLP6DXHUODQGKLQVLFKWOLFK$QZHQGEDUNHLW$XVVDJHIlKLJNHLWXQG=HLWDXI
ZDQGXQWHUVXFKW/HW]WHUHVKDWHLQHQJURHQ(LQIOXVVDXIGLH.RVWHQZHOFKHEHL
HLQLJHQ9HUIDKUHQLQE]Z]XP7HLOZHLWEHUHLQHPJUHQ]ZHUWLJHQ%HUHLFKOLHJHQ
GDDXFKLP%UFNHQEDXXQGKLHULQVEHVRQGHUHEHLGHU:DUWXQJXQG8QWHUKDOWXQJ
NHLQHDXVUHLFKHQGHQ0LWWHO]XU9HUIJXQJVWHKHQ+LQ]XNRPPWGDVVYLHOH9HU
IDKUHQQXUHLQHQ7HLOEHUHLFKHLQHV6SDQQJOLHGV6HLOVEHUSUIHQN|QQHQVRGDVV
PHKUHUH9HUIDKUHQHLQJHVHW]WZHUGHQPVVWHQXPDOOH6SDQQJOLHGHU6HLOHEHU
GLHJHVDPWH/lQJH]XXQWHUVXFKHQ$XFKHUJLEWVLFKGXUFKGDVgIIQHQYRQ$QNHU
KDXEHRGHU+OOURKUGLH)UDJHZLHGHU.RUURVLRQVVFKXW]ZLHGHUIDFKJHUHFKWKHU
JHVWHOOWZHUGHQNDQQ
'D6FKlGHQDQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQYRQDXHQMHGRFKRIWQLFKWHU
NHQQEDUVLQG LVWGLH]XU]HLW LP5DKPHQYRQ%DXZHUNVSUIXQJHQGXUFKJHIKUWH
YLVXHOOH hEHUSUIXQJ EHL 6HLOHQ XQG LQVEHVRQGHUH EHL H[WHUQHQ 6SDQQJOLHGHUQ
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
QLFKWDXVVDJHNUlIWLJ,P5DKPHQGLHVHU$UEHLWZXUGHGHVKDOEGDVLP%UFNHQEDX
EHUHLWVPHKUIDFKHLQJHVHW]WH0HVVV\VWHP5HVR&DEOHHQWZLFNHOWZHOFKHVHVHU
P|JOLFKWGHQ=XVWDQGYRQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQ LQ1HXXQG%H
VWDQGVEDXZHUNHQPLWWHOVHLQHUVSH]LHOOHQ)UHTXHQ]DQDO\VH]XEHUSUIHQ
'LHLQUHJHOPlLJHQ$EVWlQGHQZLHGHUKROWHQ0HVVXQJHQ±]%LP5DKPHQHLQHU
+DXSWSUIXQJE]ZZLHGHUNHKUHQGHQ3UIXQJ±]HLJHQGLUHNWYRU2UWREbQGH
UXQJHQDXHUKDOEHLQHV7ROHUDQ]EHUHLFKV±XQGGDPLW6FKlGHQ±DQGHQH[WHUQHQ
6SDQQJOLHGHUQE]Z6FKUlJVHLOHQDXIJHWUHWHQVLQG-HQDFK%DXZHUNXQGJHZlKOWHU
)UHTXHQ]DXIO|VXQJ N|QQHQ 'UDKWEUFKH PLW 5HVR&DEOH DXVVDJHNUlIWLJ LQ VLWX
GHWHNWLHUWZHUGHQXQGHVZHUGHQIDOOVHUIRUGHUOLFKGLUHNWZHLWHUH0DQDKPHQHLQ
JHOHLWHW
1HEHQ9HUVXFKHQDQHLQ]HOQHQ0RQR/LW]HQXQGYROOYHUVFKORVVHQHQ6HLOHQ]XP
(LQIOXVVYRQ'UDKWEUFKHQDXIGLH(LJHQIUHTXHQ]HQZXUGHQ]DKOUHLFKH0HVVXQJHQ
DQH[WHUQHQ6SDQQJOLHGHUQXQG6HLOHQEHL%UFNHQHLQHP6WDGLRQGDFKVRZLH
HLQHU:LQGHQHUJLHDQODJHGXUFKJHIKUW1HEHQGHU(QWZLFNOXQJGHV0HVVJHUlWHV
GLHQWHQGLHVH0HVVXQJHQDXFKGD]XGHQ(LQIOXVVYRQ9HUNHKU:LQGXQG7HPSH
UDWXUDXIGLH(LJHQIUHTXHQ]HQGHVMHZHLOLJHQ6SDQQJOLHGV6HLOVIHVWVWHOOHQ]XN|Q
QHQ+LHU]HLJWHVLFKGDVVLQVEHVRQGHUHGHU:LQGEHLZHLFKHQ%DXZHUNHQ]XJUR
HQbQGHUXQJHQLQGHQ6HLONUlIWHQ±XQGIROJOLFKDXFKLQGHQ(LJHQIUHTXHQ]HQ±
IKUHQNDQQZLHGLH0HVVXQJHQDQGHQ6HLOHQGHV5KHLQ(QHUJLH6WDGLRQV]HLJWHQ
'DVVGLHVQLFKWEHLDOOHQZHLFKHQ%DXZHUNHQGHU)DOOVHLQPXVVLVWGDV(UJHEQLV
GHU0HVVXQJHQDQGHQ6HLOHQGHU6WDGWKDIHQEUFNH6DVVQLW]DXI5JHQ'LHDQ
EHLGHQ%DXZHUNHQLQ>@XQG>@GXUFKJHIKUWHQ)(6LPXODWLRQHQE]JOGHV(LQ
IOXVVHV YRQ:LQG 7HPSHUDWXU XQG'UDKWEUFKHQ ]HLJHQ GDVV GLHbQGHUXQJHQ
LQ GHQ (LJHQIUHTXHQ]HQ VWDUN DEKlQJLJ YRP MHZHLOLJHQ 6\VWHP VLQG XQG QLFKW
SDXVFKDODEJHVFKlW]WZHUGHQN|QQHQ$QKDQGGHU)(%HUHFKQXQJHQZXUGHHLQH
6\VWHPDWLNHQWZLFNHOWGDPLW0HVVXQJHQDQGHQ6HLOHQEHLXQWHUVFKLHGOLFKHQ7HP
SHUDWXUHQXQG:LQGYHUKlOWQLVVHQGXUFKJHIKUW XQGGLH UHVXOWLHUHQGHQ(LJHQIUH
TXHQ]HQDXIHLQHYHUJOHLFKEDUH(LJHQIUHTXHQ]UFNJHUHFKQHWZHUGHQN|QQHQXQWHU
9HUZHQGXQJ XQWHUVFKLHGOLFKHU )DNWRUHQ IU :LQG XQG 7HPSHUDWXU :HLWHUH
8QWHUVXFKXQJHQ]XGHQ(LQIOVVHQDXIGLH(LJHQIUHTXHQ]HQGHU6HLOHDXV]%HLQ
]HOQHQ%|HQE]Z:LQGEHODVWXQJDXI7HLOEHUHLFKHGHU%DXZHUNHVROOWHQGXUFKJH
IKUWZHUGHQ
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0LWGHP)LQLWH(OHPHQWH3URJUDPP$%$486ZXUGH HLQ'UDKWEUXFK LQ HLQHP
H[WHUQHQ6SDQQJOLHG LP%HUHLFKHLQHU8POHQNVWHOOHXQWHUVXFKW6RZRKOEHLGHQ
/LW]HQYHUVXFKHQ DOV DXFK EHL GHQ QXPHULVFKHQ 6LPXODWLRQHQ GHU 8POHQNVWHOOH
NRQQWHNHLQ9HUDQNHUQGHV'UDKWHVEHLHLQHP'UDKWEUXFKQDFKJHZLHVHQZHUGHQ
(VZXUGHDQGHQ9HUVXFKHQVRZLHGHQ)(6LPXODWLRQHQJH]HLJWGDVVGXUFKGHQ
%UXFKHLQHV'UDKWHVGLH6SDQQNUDIWDXFKLQZHLWHUHQ'UlKWHQGHU/LW]HDEQLPPW
'HU(LQIOXVVGHU4XHUSUHVVXQJDXIGLH5HLEXQJVROOWHJHQDXHUXQWHUVXFKWXQGEHU
HLQHOlQJHUH6WDQG]HLWPLWXQGRKQH/DVWZHFKVHOEHREDFKWHWZHUGHQ'DGXUFKXQG
GHQGDUDXVUHVXOWLHUHQGHQWLHIHUHQ(LQGUFNXQJHQGHU'UlKWHLQGDV0RQROLW]HQ
KOOURKU N|QQWH HV DQ GHU8POHQNVWHOOH ]X HLQHU9HUDQNHUXQJGHV JHEURFKHQHQ
'UDKWHVNRPPHQ(LQH9HUDQNHUXQJDXIGHUIUHLHQ/lQJHILQGHWEHL(LQ]HOGUlKWHQ
XQG/LW]HQQLFKWVWDWW*HQHUHOOVROOWHQGLH6LPXODWLRQHQDQHLQHPJU|HUHQ0RGHOO
XQWHUVXFKWZHUGHQGDPLWGLH5HDOLWlWEHVVHUDEJHELOGHWZHUGHQNDQQ
,Q62)L67L.ZXUGHGHU(LQIOXVVYRQ4XHUVFKQLWWVPLQGHUXQJDQ6SDQQJOLHGHUQ
HLQHU(LQIHOGEUFNHPLWJHUDGOLQLJYHUODXIHQGHQH[WHUQHQ6SDQQJOLHGHUQXQWHU
VXFKW'XUFK8PODJHUXQJGHU6SDQQNUlIWHDXIGLHDQGHUHQ6SDQQJOLHGHUXQG9HU
IRUPXQJHQ GHVhEHUEDXV LVW GHU5FNJDQJ GHU 6SDQQNUDIW XQG GDPLW DXFK GHU
(LJHQIUHTXHQ] LQIROJH YRQ 'UDKWEUFKHQ QLHGULJHU DOV EHL GHQ 9HUVXFKHQ DQ
0RQR/LW]HQ+LHUNRQQWHQVLFK)HVWXQG6SDQQDQNHUQLFKWYHUVFKLHEHQXQG
GLH/lQJH]ZLVFKHQGHQ$QNHUSXQNWHQEOLHEGDGXUFKNRQVWDQW
:HLWHUH8QWHUVXFKXQJHQVROOWHQ LQGLHVHP%HUHLFKGXUFKJHIKUWZHUGHQ LQVEH
VRQGHUHEHLPHKUIHOGULJHQ%UFNHQPLWXPJHOHQNWHQ6SDQQJOLHGHUQXQWHU%HUFN
VLFKWLJXQJORNDOHU(LQIOVVHZLH]%5HLEXQJDQGHQ8POHQNVWHOOHQ
'XUFKGLH:HLWHUHQWZLFNOXQJGHU6HLOXQG6SDQQJOLHGV\VWHPHLQVEHVRQGHUHEHL
GHQ:LQGHQHUJLHDQODJHQPVVHQZHLWHUH0HVVXQJHQ]HLJHQZLH]%HLQ]HOQJH
IKUWH0RQROLW]HQEHLGHQ6SDQQYHUIDKUHQ7\S(:YRQ%%9E]Z(1(5&21
DXVVDJHNUlIWLJPLWWHOV)UHTXHQ]DQDO\VHEHUSUIWZHUGHQN|QQHQ'HQNEDUZlUH
KLHUGLH0HVVXQJDQMHGHUHLQ]HOQHQ/LW]HE]ZLP3DNHWVRIHUQGXUFKJHHLJQHWH
$QRUGQXQJXQG$XVIKUXQJGHU8POHQNXQG$QNHUVWHOOHQMHGHV/LW]HQEQGHODOV
HLQ6SDQQJOLHGEHUSUIWZHUGHQNDQQ
8PGHQ(LQIOXVVYRQ'UDKWEUFKHQDXIGLH(LJHQIUHTXHQ]HQGHUHLQ]HOQHQ6SDQQ
JOLHGHU6HLOHLQHLQHPUHDOHQ%DXZHUNXQWHUVXFKHQ]XN|QQHQPVVWHHLQ$XVEDX
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HLQHV6SDQQJOLHGV6HLOV±HYWOEHLP5FNEDXHLQHU%UFNH±PLW'XUFKWUHQQHQ
GHUHLQ]HOQHQ'UlKWHEHUHLQHQJU|HUHQ=HLWUDXPHUIROJHQGDPLWDXFKGDUDXV
UHVXOWLHUHQGH8PODJHUXQJHQDEJHVFKORVVHQVLQG

 
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